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ABSTRACT 


This  document  provides  steady-state,  total-dose  radiation  test  data,  in 
graphic  format,  for  use  by  electronic  designers  and  other  personnel  using 
semiconductor  devices  in  a radiation  environment.  The  data  were  generated  by 
JPL  for  various  NASA  space  programs.  The  document  is  in  two  volumes:  Volume  I 

provides  data  on  diodes,  bipolar  transistors,  field  effect  transistors,  and 
miscellaneous  semiconductor  types,  and  Volume  II  (Parts  A and  B)  provides  data 
on  integrated  circuits. 

The  data  are  presented  in  graphic,  tabular,  and/or  narrative  format, 
depending  on  the  complexity  of  the  integrated  circuit.  Most  tests  were  done 
using  the  JPL  or  Boeing  electron  accelerator  (Dynamitron)  which  provides  a 
steady-state  2.5-MeV  electron  beam.  However,  some  radiation  exposures  were 
made  with  a Cobalt-60  gamma  ray  source,  the  results  of  which  should  be  re- 
garded as  only  an  approximate  measure  of  the  radiation  damage  that  would  be 
incurred  by  an  equivalent  electron  dose.  All  data  were  generated  in  support 
of  NASA  space  programs  by  the  JPL  Radiation  Effects  and  Testing  Group  (514). 
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PREFACE 


Volume  II  of  the  Total-Dose  Radiation  Effects  Data  for  Semiconductor 
Devices,  1985  Supplement  contains  new  test  data  generated  since  the  December  1, 
1981  release  data  of  the  original  Volume  II,  JPL  Publication  81-66. 

There  are  two  parts  to  Volume  II.  Part  A contains  data  for  devices 
starting  with  the  1802  CMOS  Microprocessor  and  ending  with  the  LM108  OP  AMP. 
Part  B contains  data  for  devices  starting  with  the  LMlll  Voltage  Comparator 
and  ending  with  the  SMP-11  Sample  and  Hold.  For  ease  in  referencing,  the 
Index  and  Appendixes  are  included  in  both  Parts  A and  B. 


IV 


INDEX  OF  DEVICE  TYPES 
in  Part  A 


Device  Number 

Description 

Vendor3 

Page 

1802 

CMOS  Microprocessor 

HUG/RCA 

5-3 

1821 

CM0S-S0S  RAM 

RCA 

5-4 

1824 

CMOS  32  x 8 RAM 

RCA 

5-5 

1852 

CMOS  8 Bit  I/O  Port 

HUG 

5-6 

2909A 

Micro.  Prog.  Seq. 

AMD 

5-7 

54HC373 

CMOS  Latch 

MTL 

5-8 

54HC373 

CMOS  Latch 

NSC 

5-10 

74HC373 

CMOS  Latch 

RCA 

5-14 

74HC373 

CMOS  Latch 

SPI 

5-16 

74HC373 

CMOS  Latch 

STX 

5-17 

9407X-1 

Data  Access  Reg. 

FSC 

5-18 

A101 

Hyb.  Preamp 

AMP 

5-19 

AD5  71 

10  Bit  A/D  Converter 

ADI 

5-34 

AD574 

12  Bit  A/D  Converter 

ADI 

5-49 

ADSP-1016  (5.0  micron) 

CMOS  16  x 16  Bit  Multiplier 

ADI 

5-61 

ADSP-1016A  (1.5  micron) 

CMOS  16  x 16  Bit  Multiplier 

ADI 

5-87 

AM6108 

8 Bit  A/D  Converter 

AMD 

5-89 

AM6112 

12  Bit  A/D  Converter 

AMD 

5-91 

AM6148 

8 Bit  A/D  Converter 

AMD 

5-107 

CD4013 

CMOS  Dual  Flip-Flop 

SSS 

5-125 

CD4060 

CMOS  Counter/Divide/Osc 

SSS 

5-134 

CMP05 

Comparator 

PMI 

5-140 

DG154 

DP ST  FET  Switch 

SIL 

5-146 

G159R  (TA6678A) 

OP  AMP 

RCA 

5-186 

HA2520 

OP  AMP 

HAR 

5-189 

HA2700 

OP  AMP 

HAR 

5-197 

HA5064 

JFET,  Quad  OP  AMP 

HAR 

5-202 

HA5141A 

Low  Power  JFET  OP  AMP 

HAR 

5-226 

HM6508 

CMOS  IK  x 1 RAM 

HAR 

5-246 

aSee  Appendix  A for  Vendor  Identification  Code  List. 
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INDEX  OF  DEVICE  TYPES 
in  Part  A (Continued) 


Device  Number 

Description 

Vendor3 

Page 

HM6551 

CMOS  256  x 4 RAM 

HAR 

5-247 

HS6551-RH 

CMOS  256  x 4 RAM  (RADHARD) 

HAR 

5-249 

L144 

Low  Power  OP  AMP 

SIL 

5-250 

L161 

Quad  Comparator 

SIL 

5-290 

LF155 

FET  OP  AMP 

MOT 

5-298 

LF156 

FET  OP  AMP 

NSC 

5-317 

LFI98 

FET  Sample  & Hold 

AMD 

5-333 

LM101 

OP  AMP  (RADHARD) 

NSC 

5-345 

LM101 

OP  AMP 

NSC 

5-365 

LM103 

3.0  Voltage  REF 

NSC 

5-385 

LM108 

OP  AMP 

AMD 

5-387 

LM108 

OP  AMP 

FSC 

5-412 

LM108 

OP  AMP 

MOT 

5-430 

LM108 

OP  AMP 

NSC 

5-444 

LM108 

OP  AMP  (RADHARD) 

NSC 

5-476 

LM108 

OP  AMP 

PMI 

5-479 

aSee  Appendix  A for  Vendor  Identification  Code  List. 
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INDEX  OF  DEVICE  TYPES 
in  Part  B 


Device  Number 

Description 

Vendor3 

Page 

LM111 

Voltage  Comparator 

AMD 

5-499 

LM139 

Quad  Comparator 

AMD 

5-543 

LM139 

Quad  Comparator 

FSC 

5-623 

LM139 

Quad  Comparator 

MOT 

5-639 

LM139 

Quad  Comparator 

NSC 

5-659 

LM139 

Quad  Comparator 

PMI 

5-675 

MN5211  (MN90227) 

Hyb.  12  Bit  A/D  Converter 

MNC 

5-707 

MN5214  (MN90228) 

Hyb.  12  Bit  A/D  Converter 

MNC 

5-714 

MN5290 

Hyb.  16  Bit  A/D  Converter 

MNC 

5-716 

0P-08 

OP  AMP 

MPS 

5-725 

0P-08 

OP  AMP 

PMI 

5-727 

OP-15 

FET  OP  AMP 

PMI 

5-729 

OP-16 

FET  OP  AMP 

PMI 

5-752 

OP-21 

Low  Power  OP  AMP 

PMI 

5-755 

OP-27 

OP  AMP 

ADI 

5-783 

- OP-27 

OP  AMP 

BUB 

5-793 

OP-27 

OP  AMP 

LTC 

5-802 

OP-27 

OP  AMP 

MPS 

5-807 

OP-27 

OP  AMP 

PMI 

5-816 

OP-27 

OP  AMP 

RAY 

5-826 

0PA-100 

FET  OP  AMP 

BUB 

5-834 

OPA-111 

FET  OP  AMP 

BUB 

5-859 

SMP-11 

SAMPLE  AND  HOLD 

PMI 

5-869 

aSee  Appendix  A for  Vendor  Identification  Code  List. 
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SECTION  I 


INTRODUCTION 


The  data  presented  in  this  Volume  II  Supplement  describe  the  results  of 
Total  Ionizing  Dose  (TID)  tests  of  integrated  circuits  (ICs).^  The  data  were 
obtained  by  the  Jet  Propulsion  Laboratory  (JPL)  in  order  to  assure  the 
"hardness"  (radiation  resistance)  of  components  to  be  used  in  a variety  of 
radiation  environments;  however,  the  data  is  applicable  to  any  ionizing  (total 
dose)  radiation  environment.  Two  primary  radiation-source  types  were  used: 
Cobalt-60  gamma  rays  and  Dynamitron  electron  accelerators  capable  of  delivering 
2.5-MeV  electrons  at  a steady  rate.  Complex  IC  irradiations  were  carried  out 
by  the  Boeing  Radiation  Effects  Laboratory  (BREL)  in  Seattle,  Washington, 
where  the  necessary  computerized  test  equipment  was  available.  The  work  at 
BREL  was  subject  to  JPL  specifications  and  procedures. 

Some  of  the  data  are  presented  in  a graphic  format  for  various  operating 
conditions  as  a function  of  dose.  A measure  of  the  statistical  variation  of 
each  device  lot  is  provided  by  the  tabulated  standard  deviations  at  the  bottom 
of  each  graph.  Information  on  other  ICs  is  presented  in  a tabular  format.  For 
more  complex  large-scale  integrated  circuit  (LSI)  types  of  devices,  the  data 
are  given  in  a narrative  form,  which  gives  proper  emphasis  to  the  radiation- 
induced  changes  in  the  measured  parameters.  Where  there  are  irradiations  of 
two  or  more  different  lots  of  a given  device  type,  each  lot  is  treated  as  an 
entirely  separate  test. 


^Volume  II  contains  only  integrated  circuit  data.  For  data  on  diodes,  bipolar 
transistors,  and  miscellaneous  semiconductor  types,  refer  to  Volume  I. 
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All  data  taken  here  substantially  meet  the  specifications  of  MIL-STD-883, 
method  1019,  for  environments  where  short-term  annealing  is  not  a relevant 
problem.  Each  test  consisted  of  three  or  more  radiation  levels  at  room  tem- 
perature, and  the  devices  under  test  were  maintained  at  worst-case  bias  con- 
ditions during  the  radiation  exposure.  Electrical  parameter  measurements  were 
commonly  taken  within  20  minutes  of  completion  of  , irradiation. 


SECTION  II 


DOCUMENT  USES  AND  LIMITATIONS 


The  purpose  of  this  report  is  to  provide  test  data  for  integrated  cir- 
cuits exposed  to  steady-state  ionizing  radiation.  As  such,  it  offers  a useful 
comparison  of  the  radiation  response  of  different  devices  that  might  be  con- 
sidered in  the  development  (circuit  design). of  a radiation-hardened  system. 

It  also  offers  a quick  method  for  determining  the  weak  links  in  an  existing 
system,  and  an  approximation  of  the  system  radiation  tolerance  as  a whole. 

The  data  presented  here  cannot  be  used  as  a substitute  for  a comprehen- 
sive testing  program  of  the  devices  actually  used  in  a given  system.  It  will 
be  clear  on  inspecting  the  data  herein  that  there  are  large  lot-to-lot  or 
waf er-to-waf er  variations  in  the  sample  responses  of  a given  device  type.  The 
response  difference  from  functionally  identical  devices  fabricated  by  differ- 
ent manufacturers  is  even  greater.  There  was  no  attempt,  to  remove  "maverick" 
(outlier)  devices  from  the  data  plots,  so  some  data  plots  may  appear  anomalous 
when  compared  to  other  plots  for  the  same  device  type.  It  should  be  noted 
that  given  manufacturers  may  make  minor  adjustments  in  their  processing  pro- 
cedures that  will  result  in  a major  difference  in  the  device  radiation 
response . 
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SECTION  III 


RADIATION  SOURCES  AND  DOSIMETRY 


A.  DYNAMITRON 


The  Dynamitron  electron  accelerators  at  JPL  and  BREL  provide  a 2.5-MeV 

8 10  2 

electron  begun  with  beam  currents  ranging  from  10  to  10  electrons/cm  /second. 
All  tests  described  here  were  irradiated  at  a given  fluence  level  for  exposure 
times  between  5 and  45  minutes. 

The  test  geometry  for  the  two  dynamitron  test  facilities  is  essentially 
the  same.  The  electron  beam  is  brought  out  of  the  beam  tube  through  a 0.05-mm 
titanium  window,  copper  and  aluminum  scattering  foils,  and  0.9  m of  air.  Each 
of  these  materials  scatters  the  electrons  slightly  so  that  the  scattered  beam 
has  a uniformity  variation  of  less  than  20  percent  over  the  test  device  array, 
which  is  confined  within  a 25-cm-diameter  circle  perpendicular  to  the  beam 
direction.  At  the  center  of  the  circle  is  the  aperture  of  a vacuum  Faraday 
cup,  which  is  used  to  measure  the  electron  beam  flux  and  fluence.  The  beam  is 
centered  on  the  Faraday  cup  with  a quadrupole  magnet  prior  to  the  installation 
of  the  test  samples.  The  output  from  the  Faraday  cup  is  a current  that  is  fed 
into  a current  integrator,  which  is  calibrated  daily  against  a standard  cur- 
rent source.  The  integrator  is  set  to  shut  off  the  electron  beam  automati- 
cally when  the  desired  fluence  level  is  received  at  the  Faraday  cup. 


B.  COBALT-60  SOURCES 

The  Cobalt-60  gamma  ray  sources  at  JPL  and  BREL  were  both  used.  The  gamma 
rays  consisted  primarily  of  1.17  and  1.33  MeV  photons  with  lower  energy  photons 
and  secondary  electrons  arising  from  scattering  and  absorption.  The  gamma 
field  was  uniform  within  +10  percent  in  the  parts  exposure  area,  which  was 
verified  by  thermoluminescent  dosimetry  (TLD),  consisting  of  lithium  fluoride/ 
Teflon  microrods.  The  main  source  calibration  was  performed  with  Landsverk  ion 
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chambers  of  +2  percent  accuracy,  traceable  to  the  National  Bureau  of  Standards, 
and  monthly  dose  rate  computations  performed  to  account  for  the  radioactive 
decay  of  the  Cobalt-60  source.  Exposure  times  with  the  Cobalt-60  sources  were 
typically  5 to  20  minutes  for  each  radiation  level.  Longer  times  (up  to  4 
hours)  were  required  for  high-dose  applications  because  the  maximum  uniform 
dose  rate  available  was  50  rads/second. 
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SECTION  IV 


TEST  SETUP  AND  PROCEDURES 


A.  GENERAL  REMARKS 

The  test  setup  and  procedures  used  here  were  developed  in  accord  with  the 
specifications  of  MIL-STD-883,  method  1019.  All  tests  were  done  at  25°C  +3°C, 
using  low  noise  power  sources  and  instrumentation  subject  to  periodic  calibra- 
tion. Some  tests  were  performed  in  situ  (without  removing  the  test  devices 
from  the  radiation  area),  whereas  others  required  remote  testing,  using  a 
mobile  bias  fixture  to  maintain  bias  except  during  the  brief  measurement 
period. 

A detailed  test  plan  was  written  for  each  test,  including  description, 
irradiation  bias  conditions,  radiation  levels,  electrical  parameters  to  be 
measured,  and  measurement  conditions.  The  data  were  processed  by  hand  and 
computer  with  the  calculation  of  normal  means  and  standard  deviations  made 
after  deletion  of  clearly  erroneous  data.  Individual  data  can  be  retrieved, 
if  required,  by  specifying  the  JPL  log  number  given  with  each  data  plot  to  the 
Radiation  Effects  and  Testing  Group  (Section  514)  at  JPL. 

B.  IN  SITU  TESTING 

A matrix  board  switching  system  was  built  to  be  used  as  a master  control 
• and  switching  panel  set  up  outside  the  irradiation  area.  The  matrix  board 

interfaces  the  devices  under  test  (DUT)  to  the  power  supplies  and  measurement 
equipment  via  a special  15-meter  (50-foot),  double-shielded  cable  (see 
Figure  l).  A built-in  potentiometer  for  each  DUT  could  be  used  to  control 
bias  voltages  and  currents.  The  matrix  board  was  designed  with  very  high 
insulation  resistance  so  that  very  low  current  measurements  (10-50  pA)  could 
be  made. 
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RADIATION  SAFE 
TESTING  AREA 


RADIATION  TEST  CELL 


Figure  1.  Block  Diagram  of  the  Test  Setup  for  in  situ  Testing  With  the 
Electron  Accelerator  (Dynamitron) 

C.  NON- IN  SITU  TESTING 

For  non-in  situ,  remote  tests  the  DUTs  were  removed  from  the  radiation 
site  for  approximately  20  minutes  between  each  radiation  level.  A mobile  bias 
(battery)  was  applied  to  the  devices  at  all  times  except  during  parameter 
measurements.  Remote  measurements  were  performed  using  a Tektronix  178/577 
curve  tracer,  a Tektronix  3260  IC  tester,  or  a bench  fixture.  Occasionally, 
custom-built  test  circuits  were  used  to  simulate  the  circuit  application  of 
the  devices  tested. 


D.  TESTING  AT  THE  BOEING  COMPANY 

A number  of  ICs  were  tested  for  JPL  at  the  Boeing  Radiation  Effects 
Laboratory  (BREL).  Complex  LSI  devices  — such  as  A/D  converters,  memories, 
and  microprocessors  — were  irradiated  with  the  BREL  Dynamitron  or  Cobalt-60 
sources  and  tested  on  a Tektronix  3260  computerized  IC  tester.  Most  of  these 
tests  were  non-in  situ,  as  described  above.  The  test  programs  were  specified 
by  JPL  personnel  with  the  resultant  data  sent  to  JPL  for  analysis. 
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SECTION  V 


DATA  PRESENTATION 


The  data  are  presented  in  graphic,  narrative,  and  tabular  format.  A sam- 
ple graph,  explaining  the  nomenclature,  is  shown  in  Figure  2,  where  each  elec- 
trical parameter  data  plot  is  represented  by  a single  line  per  graph.  Several 
IC  parameters  are  plotted  as  delta  values,  which  are  the  radiation-induced 
parameter  changes  as  a function  of  dose.  This  includes  radiation-induced 
changes  in  the  offset  voltage,  AV^g,  offset  current,  Al^g,  and  bias  current, 
Alg.  Offset  values  are  always  taken  as  positive,  i.e.  absolute,  regardless  of 
algebraic  sign  changes  that  may  occur  during  the  course  of  irradiation.  Both 
the  positive  and  negative  open-loop  gain,  ±A^qL»  are  presented  in  decibels 
(dB)  versus  total  dose.  The  other  parameters  for  the  ICs  are  plotted 
directly;  that  is,  not  using  delta  values.  A table  at  the  bottom  of  each 
graph  lists  the  test  conditions  and  the  normal  standard  deviations  of  each 
data  point  at  each  dose  level.1  Tables  were  omitted  in  cases  where  the 
standard  deviations  were  inconclusive.  / 

Date  codes  usually  indicate  when  the  device  was  packaged.  For  example, 
7920  indiates  the  device  was  packaged  in  the  twentieth  week  of  1979.  If  no 
date  code  is  available,  the  space  may  be  used  for  other  identifying  numbers 
such  as  wafer  number  or  lot  number. 

The  word  "Fail,”  shown  in  some  of  the  tabular  data,  indicates  that  the 
device  is  no  longer  dynamically  functional,  whereas  asterisks  "***"  indicate 
insufficient  or  missing  data. 


*-The  log-normal  or  other  types  of  distributions  may  provide  a better  fit  for 
some  radiation  data  than  the  normal  distribution.  Hence,  caution  should  be 
exercised  in  estimating  worst-case  conditions  based  on  the  limited  statistical 
data  presented  here. 
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AND  OPERATING 
CONDITIONS 

AVERAGE  VALUE  OF 
PARAMETER  BEFORE 
IRRADIATION 


TABLE  OF  NORMAL  STANDARD  DEVIATIONS 

CURVE  IL 

(fnfl) 

DOSE,  Kllorads  (SI) 

7B  250  750  2500 

E 2.00 

5.963  I .506  .7009  1.209 

-INITIAL  MEAN  VALUE  -GAIN(DB) 


1 . 14X10'? 


DATE  CODE  OR  OTHER 
IDENTIFYING  NUMBER 


STANDARD  DEVIATION 
VALUES  FOR  EACH 
MEASUREMENT  POINT 


Figure  2.  Description  of  Typical  Graph  Format 


The  narrative  format  is  used  to  describe  some  of  the  tests  of  large-scale 
ICs  (LSIs)  because  of  the  complexity  of  the  parameter  measurements  and  resul- 
tant difficulty  in  putting  data  into  a computer  for  processing  into  curves. 


v 
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DEVICE  TYPE:  1802  CMOS  Microprocessor  TEST  DATE:  8-3-81 

MFG:  HUG/RCA  20  Devices  DATE  CODE:  Below 

REF:  JPL  LOG  0747  SOURCE:  Co60,  1.25  MeV  y 

Twenty  standard  process  1802  microprocessors  were  subjected  to  radiation  tests 
at  Boeing  in  August,  1981.  These  devices  included  8 Hughes  HMMP1802D  screened 
to  the  manufacturer's  internal  hi-rel  program  (MIL-STD-883,  Class  B,  with  some 
exceptions),  including  a 168  hour  static  burn-in.  Because  of  extremely  long 
lead  times  quoted  by  RCA  for  their  screened  device,  12  commercial  CDP1802D 
devices  were  used;  these  were  subjected  to  a 168  hour  static  burn-in  by  Boeing 
prior  to  the  radiation  tests.  The  original  test  plan  called  for  irradiating 
only  8 from  each  manufacturer,  4 at  10  volt  bias  and  4 at  0 volt  bias,  but  one 
group  of  4 RCA  devices  was  inadvertently  tested  with  no  bias  (inputs  and  power 
supply  pins  open)  and  an  additional  4 devices  were  tested  at  the  proper  bias 
condition.  The  following  is  a summary  of  the  5 groups  of  4 devices: 


Group 

Mfr 

Date  Code  (Qty) 

Bias , 
V 

Est.  Rad  Hardness, 
krad(Si) 

1 

HUG 

8111(2),  8112(2) 

10 

8 

2 

RCA 

819(4) 

10 

6 

3 

HUG 

8112(4) 

0 

20 

4 

RCA 

810(1),  724(3) 

0 

20 

5 

RCA 

819(4) 

No  Bias 

25 

Radiation  levels  used  were  different  for  each  group  of  parts. 

These  estimates  are  based  on  all  parts  passing  functional  tests  and  remaining 
within  MIL-M-38510/470  specification  limits  on  all  parameters  excluding  those 
that  appear  to  be  anomalous  measurements  and  one  that  was  out  of  specification 
initially.  Caution  should  be  used  in  applying  these  results  because  signifi- 
cant lot-to-lot  variation  can  be  expected.  In  addition,  both  manufacturers 
are  now  using  a redesigned  mask  set  for  the  1802;  the  parts  reported  on  here 
were  made  with  the  old  mask  set. 
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DEVICE  TYPE:  1821  CMOS-SOS  RAM 


TEST  DATE:  10-13-81 


MFG:  RCA  4 Devices  DATE  CODE:  SD832 

REF:  JPL  LOG  0791  SOURCE:  Co60,  1.25  MeV  y 

Four  samples  of  the  RCA  CDP1821D  CMOS-SOS  RAM,  date  code  SD832,  were  radiation 
tested  at  BREL  on  13  October  1981  per  RTR  334.  The  radiation  levels  were  2, 

4,  6,  8,  10,  12,  16,  20,  25,  and  30  krad(Si).  The  dose  rate  was  53 
rads (Si ) /second . 

Three  of  the  lot  failed  at  16  krad(Si)  and  one  at  20  krad(Si)  when  VQD  was 
5 volts.  When  was  10  volts,  three  devices  failed  at  25  krad(Si),  and 
one  at  30  krad(Si). 


5-4 


DEVICE  TYPE:  1824  CMOS  32  x 8 RAM  . TEST  DATE:  10-2-81 

MFG:  RCA  6 Devices  DATE  CODE:  010 

REF:  JPL  LOG  0763  SOURCE:  Co60,  1.25  MeV  y 


Six  samples  of  the  RCA  CDP1824D  (Dip  package)  32  x 8 RAM,  date  code  010,  were 
radiation  tested  at  BREL  on  2 October  1981  per  RTR  331.  The  radiation  levels  . 
were  1,  3,  6,  10,  15  krad(Si).  The  dose  rate  was  53  rads(Si)/second. 

The  devices  were  tested  at  both  5 and  10  volts  V^.  With  equal  to 

5 volts,  two  devices  failed  at  6 krad(Si)  and  the  other  four  devices  failed  at 
10  krad(Si).  When  operated  with  V equal  to  10  volts,  one  device  failed  at' 

6 krad(Si),  and  four  more  at  10  krad(Si).  The  last  device  failed  at 
15  krad(Si). 

Most  measured  parameters  indicated  little  or  no  change.  The  parameters  which 
had  noticeable  change  are  listed  in  the  table  below. 

Worst  Case  Values,  Selected  Parameters 


Parameter 

Total  Dose, 

krad(Si)  @ 

53  rads(Si)/second 

Units 

Initial 

1 

3 

6 

10 

VIL(5) 

V 

2.27 

2.13 

1.86 

Fail 

Fail 

VIL(10) 

V 

4.41 

4.35 

4.21 

Fail 

Fail 

VIH(5) 

V 

2.28 

2.14 

1.87 

Fail 

Fail 

VIH(10) 

V 

5.52 

5.43 

5.35 

Fail 

Fail 

XDD(5) 

pA 

0.021 

0.068 

25.7 

925 

967 

IDD(10) 

pA 

3.31 

3.24 

34.7 

9690 

6600 
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DEVICE  TYPE:  1852  CMOS  8 Bit  I/O  Port 

MFG:  HUG  12  Devices 

REF:  JPL  LOG  0744 


TEST  DATE:  8-3-85 

DATE  CODE:  H8023 

SOURCE:  Co60,  1.25  MeV  y 


Twelve  standard  process  1852  8-bit  input/output  ports  were  subjected  to  radi- 
ation tests  at  Boeing  in  August,  1981.  These  12  devices  were  Hughes  HCMP1852D 
screened  to  the  manufacturer's  internal  hi-rel  program  (MIL-STD-883  Class  B 
equivalent).  The  original  test  plan  called  for  12  RCA  CDP1852D  devices  to  be 
tested  along  with  the  Hughes  devices,  but  these  parts  were  destroyed  at  Boeing 
before  testing  began.  The  test  consisted  of  3 groups  of  4 devices  each.  Each 
group  was  irradiated  at  one  of  three  bias  levels:  +10  V,  +5  V,  and  0 V.  The 
following  is  a summary  of  the  three  groups. 


Bias  During  Irradiation 


Group 

Date  Code  (Qty) 

Bias,  V 

1 

8032  (4) 

+10 

2 

8032  (4) 

+5 

3 

8032  (4) 

0 

Summary  and  Conclusions 

The  estimated  radiation  hardness  of  each  group  is  listed  below: 

Group  1=5  krad(Si)  (VDQ  = +5  V AND  VD£)  = +10  V) 

Group  2 = 6 krad(Si)  (V^D  = +5  V AND  VDD  = +10  V) 

Group  3 = 16  krad(Si)  (VDQ  = +10  V) 

Group  3 = 30  krad(Si)  (VDD  = +5  V) 

These  estimates  are  based  on  all  parts  passing  functional  tests  and  remaining 
within  MIL-M-38510/473  specification  limits  on  all  parameters.  Caution  should 
be  used  in  applying  these  results  as  significant  lot-to-lot  variation  can  be 
expected. 
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TEST  DATE:  4-11-83 

DATE  CODE:  8146DM 

SOURCE:  Dynamitron,  2.5  MeV 


DEVICE  TYPE:  2909A*  Microprocessor  Prog..  Seq. 

MFG:  AMD  6 Devices 

REF:  JPL  LOG  0979 

Six  samples  of  the  AMD  Microprogram -Sequencer , date  code  8146DM,  were  radia- 
tion tested  at  BREL  (Boeing  Radiation  Effects  Lab)  on  11  April  1983.  The 
devices  were  log  number  0979  and  were  tested  per  RTR  360.  The  radiation 
levels  were  30,  75,  150,  300,  600  krad(Si),  and  1 Mrad(Si).  The  test  device 
serial  numbers  were  40,  41,  42,  43,  44,  and  45.  Serial  number  10046  was  the 
control. 

These  devices  are  "hard"  to  at  least  1 Mrad(Si).  There  were  no  failures  noted 
and  the  maximum  parametric  charge,  in  most  cases,  was  less  than  5%  after 
1 Mrad(Si)  irradiation. 


*New  Process 


DEVICE  TYPE:  54HC373  CMOS 

Latch 

TEST 

DATE:  12-8-83 

MFG:  MTL  6 Devices 

DATE 

CODE:  8324 

REF:  JPL  LOG  1034 

SOURCE:  CO60  1.25  MeV  y 

Radiation  Bias: 

Condition  1 

Condition  2 

Condition  3 

(all  inputs  low) 

(all  inputs  high) 

(Tri-state) 

Vcc  = 5 Vdc 

Vcc  = 5 Vdc 

Vcc  = 5 Vdc 

Vin  = 0 

Vin  = ^ Vdc 

Vin  = o 

Enable  High 

Enable  High 

Enable  High 

Output  Control  Low 

Output  Control  Low 

Output  Control  High 
(Tri-state) 

Outputs  Open 

Outputs  Open 

Vqut  = 250  kfl  to  5 ' 

Results:  Worst  Case  Parameter  Values,  \Jrr  = 5 

IT-200  Automatic  Tester 

Vdc 

Total  Dose 
[krad(Si)] 

Icc(mA) 

V0H(V) 

V0L(V) 

I0H(mA) 

IOL(mA) 

IIH(nA) 

W"*5 

WnA) 

Condition 

1 

Initial 

0.96 

4.45 

0.004 

-7.25 

17.94 

3.2 

2.9 

2.1 

0.8 

0.5 

0.90 

4.45 

0.004 

-7.27 

18.40 

2.5 

2.5 

1.6 

1.0 

1 

0.83 

4.45 

0.004 

-7.20 

18.58 

3.4 

1.6 

3.4 

2.0 

2 

0.79 

4.44 

0.004 

-7.08 

19.00 

2.9 

2.9 

87.8 

39.4 

5 

1.35 

4.42 

0.004 

-6.57 

19.94 

3.4 

2.0 

25,330 

>lmA 

10 

7.84 

4.18 

0.008 

-4.20 

20.05 

3.2 

3.2 

>lmA 

>lmA 

Condition 

2 

Initial 

0.47 

4.45 

0.004 

-7.20 

16.31 

2.6 

1.3 

2.3 

1.1 

0.5 

0.41 

4.45 

0.004 

-7.29 

16.60 

2.6 

2.9 

1.6 

1.0 

1 

0.36 

4.44 

0.004 

-7.23 

16.66 

2.6 

3.1 

2.0 

1.1 

2 

0.31 

4.42 

0.004 

-6.69 

16.69 

2.9 

3.4 

4.0 

2.0 

5 

1.60 

2.96 

2.52 

+5.91 

16.81 

3.5 

2.6 

65.2 

25.6 

10 

6.22 

4.36 

2.52 

-5.96 

-18.84 

2.9 

-197 

3,230 

1,198 

Condition 

3 

Initial 

0.55 

4.48 

0.004 

-6.84 

15.96 

2.6 

2.6 

2.0 

1.0 

0.5 

0.49 

4.48 

0.004 

-6.90 

16.21 

3.4 

0.2 

1.3 

0.8 

1 

0.45 

4.48 

0.004 

-6.84 

16.28 

2.6 

1.6 

1.3 

0.5 

2 

0.39 

4.45 

0.004 

-6.72 

16.25 

3.5 

2.0 

■>  2.1 

1.0 

5 

0.96 

4.42 

0.008 

0.0 

16.24 

2.9 

3.4 

16.0 

8.6 

10 

3.30 

2.84 

1.07 

0.0 

0.0 

3.5 

3.2 

810 

424 
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DEVICE  TYPE:  54HC373  CMOS  Latch 

MFG:  MTL  2 Devices 

REF:  JPL  LOG  1056 


TEST  DATE:  5-18-84 

DATE  CODE:  8324 

SOURCE:  Co60,  1.25  MeV  y 


Radiation  Bias: 

Condition  4 Condition  5 


Vcc  = 5 Vdc 

High  Impedance  State 

4 inputs  high, 

4 inputs  low 

Outputs  loaded  (sink/source) 


Vcc  = 5 Vdc 

Low  Impedance  State 

4 inputs  high, 

4 inputs  low 

Outputs  loaded  (sink/source) 


Results:  Worst  case  parameter  values,  V^c  = 5 Vdc 

IT-200  Automatic  Tester 


Total  Dose 
[krad(Si )] 

Icc(mA) 

VOH(V) 

V0L(V) 

I0H(mA) 

1 

o 
►— < 

IIH<nA> 

1 IL(nA) 

WnA) 

WnA) 

Condition  A 

Initial 

0.0A7 

A.A5 

0.002 

-6.75 

18.98 

2.00 

2.00 

1.50 

0.80 

1 

0.027 

A.AA 

0.002 

-5.99 

17.83 

2.00 

1.00 

1.60 

1.00 

2 

0.A12 

A.A2 

0.00  A 

-6.18 

17. 9A 

2.50 

2.00  . 

3. A0 

2.10 

3 

1.263 

A. 35 

0.00  A 

-2.32 

17.8 

1.60 

2.00 

10.3 

5.80 

A 

2.883 

2.9 

0.803 

0.00 

0.00 

1.60 

2.10 

29.9 

16.1 

5 

5.708 

2.9 

0.850 

0.00 

0.00 

1.60 

1.00 

89.6 

A7.8 

10 

>20.0 

2.61 

1.13A 

0.01 

0.00 

>20mA 

-151.00 

A7A0.0 

2320.0 

15 

>20.0 

1.03 

0.598 

2.00 

0.02 

>20mA 

>20mA 

A6000.0 

26000.0 

20 

>20.0 

0.0A 

0.035 

>20.0 

0.10 

>20mA 

>20mA 

3 . 4 mA 

121600.0 

Condition  5 

Initial 

0.0A6 

A.A5 

0.002 

-6.7A 

16.18 

2.00 

2.10 

1.60 

0.80 

i 

0.026 

A.AA 

0.002 

-6.AA 

16.  A8 

2.  A0 

1.00 

2.60 

1.60 

2 

0.117 

A.AA 

0.002 

-6.30 

16. 5A 

2.60 

1.10 

A7.A 

28. A. 

3 

0.619 

2.95 

0.002 

3.32 

16.50 

2.60 

2.10 

1180.0 

686.0 

A 

1.767 

3.29 

0.00A 

3.3A 

-11.03 

2.00 

1.00 

17020.0 

10000.0 

5 

3.855 

3.5A 

0.00A 

-0.19 

-16. AO 

2.60 

1.60 

1mA 

65200.0 

10 

>20.0 

0.02 

0.020 

0.32 

0.00 

>20mA 

-167.7 

>20mA 

2.AmA 

15 

>20.0 

0.02 

0.023 

9.A5 

-2. A3 

>20mA 

>20mA 

>20mA 

13.0mA 

20 

>20.0 

0.02 

0.070 

>20.0 

O.OA 

>20mA 

>20mA 

>20mA 

13.6mA 
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DEVICE  TYPE:  54HC373'CMOS  Latch 

‘ MFG:  NSC  6 Devices 

REF:  JPL  LOG  1033 


Radiation  Bias: 


TEST  DATE:  12-06-83 

DATE  CODE:  8325 

SOURCE:  CO60,  1.25  MeV  y 


i Condition  1 
(all  inputs  low) 

Vcc  = 5 Vdc 

VIN  = 0 
|Enable  High 

| Output  Control  Low 

I 

i 

(Outputs  Open 


Condition  2 
(all  inputs  high) 

Vcc  = 5 Vdc 
VIN  = 5 Vdc 
Enable  High 
Output  Control  Low 

Outputs  Open 


Condition  3 
(Tri-state) 

Vcc  = 5 Vdc 

VIN  = 0 
Enable  High 

Output  Control  High 
(Tri-state) 

Vqut  = 250  kO  to  5 Vdc 


IResults : Worst  Case  Parameter  Values,  \Jqq  = 5 Vdc 

IT-200  Automatic  Tester 


1 


I 


: Total  Dose 

i [krad(Si)] 

ICC(mA)  VOH(V)  V0L(V)  IOH(,DA)  IOL(mA) 

IIH(nA) 

IIL(nA)  IOZH("A) 

IOZL(nA) 

Condition  1 


Initial 

0.90 

4.48 

0.004 

-18.74 

15.48 

2.3 

2.5 

1.6 

0.8 

0.5 

0.77 

4.48 

0.004 

-18.87 

15.66 

2.3 

0.5 

1.3 

0.8 

! i 

0.68 

4.48 

0.004 

-18.69 

15.69 

2.6 

0.4 

1.3 

0.8 

1 2 

0.49 

4.48 

0.004 

-18.24 

15.82 

2.6 

2.3 

1.1 

0.4 

5 

0.36 

4.48 

0.004 

-18.19 

16.19 

2.6 

0.5 

4,660.0 

>lmA 

10 

0.47 

4.48 

0.004 

-17.66 

17.21 

1.6 

2.3 

>lmA 

>lmA 

Condition  2 

Initial 

0.92 

4.48 

0.004 

-19.02 

14.71 

2.3 

2.1 

i.i 

0.8 

0.5 

0.84 

4.48 

0.004 

-18.91 

14.86 

2.6 

1.0 

1.3 

0.8 

l 

0.75 

4.48 

0.004 

-18.56 

14.86 

2.3 

2.1 

1.1 

0.8 

2 

0.59 

4.48 

0.004 

-18.53 

15.00 

1.6 

2.0 

1.1 

0.8 

5 

0.65 

4.48 

0.004 

-18.07 

15.30 

2.5 

0.4 

1.5 

1.0 

10 

1.00 

4.45 

0.004 

-17.22 

15.65 

2.3 

2.3 

2.2 

1.0 

Condition  3 

Initial 

0.69 

4.48 

0.004 

-19.08 

15.44 

1.6 

2.6 

1.3 

1.0 

0.5 

0.58 

4.48 

0.004 

-19.04 

15.63 

2.3 

2.3 

1.0 

0.8 

l 

0.48 

4.48 

0.004 

-18.74 

15.63 

2.4 

1.3 

1.5 

0.8 

2 

0.33 

4.48 

0.004 

-18.73 

15.78 

1.6 

2.3 

1.1 

0.8 

5 

0.98 

4.48 

0.004 

-18.44 

16.09 

2.6 

1.1 

1.5 

1.0 

10 

1.42 

4.45 

0.004 

-17.79 

16.36 

2.9 

2.6 

2.5 

1.6 
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DEVICE  TYPE:  5AHC373  CMOS  Latch 

MFG:  NSC  2 Devices 

REF:  JPL  LOG  1054 


TEST  DATE:  5-17-84 

DATE  CODE:  R8323 

SOURCE:  Co60,  1.25  MeV  y 


Radiation  Bias: 


Condition  4 

Vcc  = 5 Vdc  • 

High  Impedance  State 
4 inputs  high, 

4 inputs  low 

Outputs  loaded  (sink/source) 


Condition  5 

Vcc  = 5 Vdc 

Low  Impedance  State 

4 inputs  high, 

4 inputs  low 

Outputs  loaded  (sink/source) 


Results:  Worst  case  parameter  values,  \Jqq  = 5 Vdc 

IT-200  Automatic  Tester 


Total  Dose 
(krad(Si)] 

Icc(mA) 

V0H<V) 

V(V) 

I0H(mA) 

| 

O 

Il«(nA) 

IIL(nA) 

WnA) 

WnA) 

Condition  4 

Initial 

0.35 

4.48 

0.004 

-15.2 

15.30 

2.10 

2.00 

1.60 

0.80 

1 

0.25 

4.45 

0.002 

-15.38 

15.74 

2.00 

2.30 

1.60 

0.80 

2 

0.35 

4.45 

0.002 

-14.84 

15.72 

2.30 

1.50 

1.50 

0.80 

3 

1.04 

4.45 

0.004 

-15.20 

15.48 

2.60 

2.30 

2.60 

1.50 

4 

2.10 

4.44 

0.002 

-13.46 

15.72 

2.10 

2.00 

3.40 

2.30 

5 

3.41 

4.44 

0.004 

-14.78 

15.16 

2.70 

2.10 

5.50 

4.30 

10 

12.6 

4.33 

0.010 

-12.39 

15.21 

2.00 

2.30 

102.4 

69.2 

15 

19.6 

3.86 

0.011 

-1.04 

14.64 

2.30 

1.30 

890.0 

598.0 

20 

23.3 

2.63 

0.84 

0.01 

0.00 

>20mA 

1.50 

4050.0 

2900.0 

30 

22.0 

1.78 

0.75 

5.20 

0.02 

>20mA 

1.60 

29000.0 

22200.0 

AO 

>20 

0.05 

0.034 

7.60 

0.05 

>20mA 

2.60 

100000.0 

75300.0 

50 

Condition  5 

Initial 

0.411 

4.48 

0.004 

-15.21 

15.14 

2.9 

1.3 

1.6 

0.80 

1 

0.293 

4.45 

0.004 

-14.14 

15.36 

2.1 

2.0 

1.3 

0.80 

• 2 

0.271 

4.45 

0.004 

-15.32 

15.44 

2.6 

2.0 

13.5 

10.5 

3 

0.526 

4.45 

0.004 

-14.07 

15.50 

- 2.6 

1.1 

1000.0 

774.0 

4 

0.988 

4.45 

0.004 

-15.11 

15.44 

2.6 

1.1 

7360.0 

5400.0 

5 

1.58 

4.44 

0.004 

-14.75 

15.48 

2.0 

2.0 

20950.0 

14400.0 

10 

6.39 

4.36 

0.005 

-12.90 

15.39 

2.3 

2.1 

260000.0 

140000.0 

15 

11.3 

4.28 

0.015 

-11.14 

14.49 

2.6 

2.1 

1.0mA 

640000.0 

20 

17.2 

4.30 

0.253 

-14.50 

-1.08 

2.6 

1.1 

>20mA 

1 . 7mA 

30 

21.5 

0.02 

0.02 

5.95 

0.01 

>20mA 

1.5 

>20raA 

>20mA 

40 

>20 

0.02 

0.025 

12.10 

0.01 

>20mA 

2.6 

>20mA 

>20mA 

50 
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DEVICE  TYPE:  54HC373  CMOS  Latch 

MFG:  NSC  2 Devices 

REF:  JPL  LOG  1058 

Radiation  Bias: 

Condition  4 

VCc  = 5 Vdc 

High  Impedance  State 

4 inputs  high, 

4 inputs  low 

Outputs  loaded  (sink/source) 

Results:  Worst  case  parameter  values, 

IT-200  Automatic  Tester 


TEST  DATE:  5-23-84 

DATE  CODE:  R8325 

SOURCE:  Co60,  1.25  MeV  y 


Condition  5 

Vcc  = 5 Vdt 

Low  Impedance  State 

4 inputs  high, 

4 inputs  low 

Outputs  loaded  (sink/source) 

= 5 Vdc 


Total  Dose 
[krad(Si)] 

Icc(mA) 

VOH(V) 

V0L(V) 

I0H(mA) 

I0L(mA) 

IIH(nA) 

IIL(nA) 

I0ZH(nA) 

IOZL(nA) 

Condition  A 

Initial 

0.87 

A.A8 

0.00A 

-18.53 

1A.76 

2.90 

1.30 

1.60 

0.50 

1 

0.69 

A.A8 

0.00A 

-18.53 

1A.83 

2.90 

2.30 

1.60 

0.80 

2 

0.5A 

A.A8 

0.002 

-18. A2 

1A.95 

2.60 

2.00 

1.90 

0.80 

3 

0.AA 

A.A8 

0.002 

-18.12 

1A.9A 

2.30 

2.30 

1.60 

0.80 

A 

0.A7 

A.A8 

0.002 

-18. 1A 

15. 1A 

2.60 

1.60 

1.60 

0.80 

5 

0.69 

A.A8 

0.002 

-18.06 

15. 1A 

2.10 

2.60 

1.60 

0.80 

10 

A. 11 

A.AA 

0.00A 

-16.76 

15.3 

2.30 

2.00 

2.00 

1.00 

15 

8.11 

A.  36 

0.008 

-15.08 

1A.9A 

2.00 

1.30 

7.10 

5.80 

20 

12.7 

A.  30 

0.01 

-13.58 

1A.75 

2.00 

2.00 

A3. 3 

36.2 

30 

>20 

2.88 

0.915 

0.00 

0.00 

>20mA 

-1.20 

580.0 

A88.0 

AO 

>20 

0.02 

0.016 

11.32 

0.00 

>20mA 

-1 . AO 

10 . 6mA 

5 . 6mA 

50 

>20 

2.8A 

0.766 

2.22 

0.01 

>20mA 

2.60 

13690.0 

10300.0 

Condition  5 

Initial 

0.59 

A.A8 

0.00A 

-17.96 

1A.7 

2.0 

2.0 

l.A 

0.80 

i 

0.AA 

A.A8 

O.OOA 

-17.88 

1A.8 

2.5 

1.6 

1.6 

0.50 

2 

0.33 

A.A8 

0.00A 

-17.78 

1A.9 

2.9 

1.5 

1.6 

0.80 

3 

0.33 

A.A8 

O.OOA 

-17. A8 

1A.9 

3.1 

1.3 

AO. 9 

30.8 

A 

0.53 

A.A8 

O.OOA 

-17.A2 

15.1 

2.6 

1.6 

980.0 

735.0 

5 

0.89 

A.A8 

O.OOA 

-16.18 

15.0 

2.5 

1.6 

60A0.0 

A300.0 

10 

A.8A 

A.A2 

O.OOA 

-15.52 

15.1 

2.6 

1.6 

150000.0 

76000.0 

15 

9.01 

A.3A 

0.01 

-13.16 

1A.9 

2.9 

1.6 

A56000.0 

223000.0 

20 

12.9 

A.  28 

0.01 

-12.85 

1A.7 

2.0 

2.3 

1 . 2mA 

730000.0 

30 

>20 

0.02 

0.022 

A.  56 

0.00 

>20mA 

2.0 

4 .6mA 

2.9mA 

A0 

A**#** 

**** 

***** 

****** 

***** 

***** 

***** 

********** 

********** 

50 

>20 

0.02 

0.02 

15. A5 

0.00 

>20raA 

0.00 

18.2mA 

8 . OmA 
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DEVICE  TYPE:  54HC373  CMOS 

Latch 

TEST 

DATE:  11-29-84 

MFG:  NSC  6 Devices 

DATE 

CODE:  8323 

REF:  JPL  LOG  1032 

SOURCE:  CO60, 1.25  MeV  y 

Radiation  Bias: 

Condition  1 

Condition  2 

Condition  3 

(all  inputs  low) 

(all  inputs  high) 

(Tri-state) 

Vcc  = 5 Vdc 

Vcc  = 5 Vdc 

Vcc  = 5 Vdc' 

VlN  = 0 

VIN  = 5 Vdc 

Vin  = 0 

Enable  High 

Enable  High 

Enable  High 

Output  Control  Low 

Output  Control  Low 

Output  Control  High 
(Tri-state) 

Outputs  Open 

Outputs  Open 

Vqut  = kf2  to  5 1 

Results:  Worst  Case  Parameter  Values,  Vpp  = 5 

IT-200  Automatic  Tester 

Vdc 

Total  Dose 
[krad(Si ) ] 

Icc(raA) 

V0H(V) 

> 

o 

> 

I0H(raA) 

I0L(mA) 

IIH<nA) 

IIL(nA) 

Condition  1 
Initial 

0.65 

6.68 

0.006 

-15.83 

15.51 

2.3 

1.5 

1.5 

0.8 

0.5 

0.56 

6.68 

0.006 

-15.56 

15.72 

1.9 

2.0 

1.6 

0.8 

1 

0.67 

6.68 

0.006 

-15.63 

15.65 

2.6 

1.3 

2.6 

1.3 

2 

0.37 

6.65 

0.006 

-15.11 

15.90 

2.6 

2.0 

38.5 

31.9 

5 

0.68 

6.66 

0.006 

-16.67 

16.32 

1.6 

2.0 

18,520 

>lmA 

10 

9.92 

6.66 

0.006 

-16.15 

16.86 

2.3 

2.0 

>lmA 

>lmA 

Condition  2 

Initial 

0.68 

6.68 

0.006 

-16.05 

16.86 

1.6 

1.6 

1.6 

1.0 

0.5 

0.66 

6.68 

0.006 

-15.76 

16.75 

2.3 

2.0 

1.5 

1.0 

1 

0.38 

6.68 

0.006 

-15.58 

16.75 

216 

1.6 

1.6 

1.0 

2 

0.36 

6.65 

0.006 

-15.26 

16.83 

2.5 

1.6 

1.6 

1.0 

5 

1.11 

6.66 

0.006 

-16.66 

16.69 

2.0 

2.0 

6.1 

2.9 

10 

1.36 

6.66 

0.006 

-13.87 

15.26 

2.0 

1.6 

67.2 

37.5 

Condition  3 
Initial 

0.39 

6.66 

0.006 

-15.79 

15.05 

2.3 

2.0 

1.6 

1.0 

0.5 

0.32 

6.68 

0.006 

-15.65 

15.06 

2.6 

1.0 

1.9 

0.8 

1 

0.28 

6.65 

0.006 

-15.10 

15.03 

2.6 

1.1 

1.6 

1.3 

2 . 

0.25 

6.65 

0.006 

-15.08 

16.23 

2.6 

2.0 

2.6 

1.6 

5 

1.01 

6.66 

0.006 

-16.69 

15.31 

1.6 

2.3 

10.9 

8.1 

10 

1.28 

6.66 

0.006 

-16.09 

15.55 

2.0 

1.6 

178 

. 129 
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DEVICE  TYPE: 

74HC373  CMOS  Latch 

TEST  DATE: 

6-4-84 

MFG:  RCA 

2 Devices 

DATE  CODE: 

0325 

REF:  JPL  LOG 

1059 

SOURCE:  Co 

60 , 1.25  MeV  y 

Radiation  Bias: 

Condition  4 

Vcc  = 5 Vdc 

High  Impedance  State 

4 inputs  high, 

4 inputs  low 

Outputs  loaded  (sink/source) 


Condition  5 

Vcc  = 5 Vdc 

Low  Impedance  State 

4 inputs  high, 

4 inputs  low 

Outputs  loaded  (sink/source) 


Results:  Worst  case  parameter  values,  Vqq  = 5 Vdc 

IT-200  Automatic  Tester 


Total  Dose 
[krad(Si ) ] 

Icc(mA) 

VOH(V) 

VOL(V) 

IOH(mA) 

J 

o 

IIH(nA) 

1 IL(nA) 

10ZH<'nA) 

I0ZL(nA) 

Condition  A 

Initial 

0.005 

A.A8 

0.002 

-15.92 

17. 3A 

2.10 

1.30 

1.30 

0.50 

1 

0.003 

A.A8 

0.002 

-15.89 

17.51 

2.00 

XXXX 

1.30 

0.50 

2 

0.002 

A.A8 

0.001 

-15.85 

17.61 

1.60 

1.10 

1. 30 

0.50 

3 

0.001 

A.A8 

0.002 

-15.76 

17.55 

1.60 

1.10 

1.50 

0.50 

• U 

0.001 

A.A8 

0.001 

-15.70 

17.65 

2.60 

1.00 

1.30 

0.50 

3 

0.006 

A.A8 

0.002 

-15. 6A 

17.32 

2.60 

1.00 

1.60 

0.80 

10 

0.285 

A.A8 

0.002 

-15.29 

17.73 

2.00 

0.80 

1.60 

.0.80 

15 

1.59 

A.AA 

0.002 

-1A.60 

17.68 

2.50 

1.00 

5.20 

3.80 

20 

5.37 

A.A1 

0.00  A 

-13. 5A 

17. 6A 

1.50 

0.20 

A3. 5 

36.2 

30 

13.6 

A.  30 

0.016 

-11.63 

IA.29 

2.60 

0.80 

3A0.0 

2AA.0 

It  0 

>20 

2.63 

1.08 

0.01 

0.00 

>20mA 

-0.70 

A7A0.0 

3A00.0 

60 

>20 

2.36 

0.769 

0.02 

0.02 

>20mA 

-A.  50 

>20mA 

20600.0 

Condition  5 

Initial 

0.00  A 

A.A8 

0.002 

-15. 6A 

16.39 

2.60 

2.30 

1.30 

0.50 

1 

0.002 

A.A8 

0.002 

-15.57 

16. A8 

2.10 

1.90 

1.60 

0.50 

2 

0.001 

A.A8 

0.002 

-15. A7 

16.55 

2.50 

2.10 

1.50 

0.50 

3 

0.001 

A.A8 

0.002 

-15.38 

16.60 

2.60 

2.10 

1.30 

0.50 

It 

0.001 

A.A8 

0.002 

-15.27 

16.63 

2.10 

0.20 

1.60 

0.80 

5 

0.001 

A.A8 

0.002 

-15.17 

16.53 

2.60 

0.10 

1.50 

1.00 

10 

0.128 

A.A8 

0.002 

-1A.66 

16.88 

2.60 

0.80 

27. A 

26.0 

15 

1.293 

A.A5 

0.002 

-13.68 

17.31 

2.00 

0 . A0 

23000.0 

21A00.0 

20 

A. 098 

A.A2 

0.002 

-12. AA 

17.13 

2.30 

0.80 

391000.0 

3A0000.0 

30 

9.33 

A.  30 

O.OOA 

-10. 9A 

16.03 

2.00 

0.20 

1 .6mA 

1 . 2mA 

A0 

>20 

A. 03 

0.011 

-9.22 

0.00 

>20mA 

-20.2 

6. 1mA 

3 . 9raA 

60 

>20 

0.02 

0.01A 

1.78 

-0.07 

>20mA 

-2it.it 

16 . 6mA 

6 . 5mA 
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DEVICE  TYPE:-  74HC373  CMOS  Latch 


TEST  DATE-:  6-5-84 


MFG : RCA  2 Devices  DATE  CODE:  D345 

REF:  JPL  LOG  1061  SOURCE:  Co60,  1.25  MeV  y 


Radiation  Bias: 


Condition  4 


Condition  5 


Vcc  = 5 Vdc 

High  Impedance  State 

4 inputs  high, 

4 inputs  low 

Outputs  loaded  (sink/source) 


Vcc  = 5 Vdc 

Low  Impedance  State 

4 inputs  high, 

4 inputs  low 

Outputs  loaded  (sink/source) 


Results:  Worst  case  parameter  values,  Vqq  = 5 Vdc 

IT-200  Automatic  Tester 


,Total  Dose 
[krad(Si)] 

Icc(raA) 

V0H(U) 

VOL(V) 

IOH(mA) 

IOL(mA) 

I IH  < "A  > 

IIL(nA) 

WnA) 

Condition  9 

Initial 

0.92 

9.98 

0.002 

-16.37 

16.29 

1.50 

0.50 

0.80 

0.90 

90 

19.0 

9.93 

0.009 

-11.82 

15.19 

1.60 

-0.30 

175.9 

195.8 

50 

>20 

3.99 

0.008 

-0.85 

-1.97 

>20mA 

0.90  - 

830.0 

683.0 

60 

>20 

2.72 

1.15 

0.01 

0.00 

>20mA 

-28.7 

2930.0 

2600.0 

. 70 

>20 

2.59. 

0.99 

0.01 

0.01 

>20mA 

-96.7 

8000.0 

6800.0 

80 

>20 

2.89 

0.78 

0.02 

0.02 

>20mA 

-18.6 

19950.0 

13300.0 

90 

>20 

2.15 

0.77 

0.02 

0.02 

>20mA 

0.90 

25600.0 

21500.0 

100 

>20 

1.22 

0.086 

0.09 

0.09 

>20mA 

-11.9 

90000.0 

35800.0 

no 

>20 

0.25 

0.099 

0.09 

0.09 

1350.0 

-10.2 

52000.0 

96700.0 

120 

>20 

0.11 

0.09 

0.09 

0.09 

2.0 

-1.8 

55000.0 

53500.0 

190 

>20 

0.09 

0.03 

0.10 

0.10 

2.6 

. -5.3 

111000.0 

101200.0 

Condition  5 

Initial 

0.18 

9.98 

0.002 

-16.13 

16.36 

1.00 

0.90 

0.80 

0.90 

90 

12.08 

9.28 

0.009 

-11.18 

16.06 

1.50 

0.90 

1 . 5mA 

1 . 24mA 

' 50 

19.63 

3.90 

0.01 

-2.02 

-0.57 

2.10 

• -98.9 

3 . 4mA 

2 . 6mA 

60 

>20 

0.02 

0.01 

-9.99 

0.00 

>20mA 

-200.0 

6 . 5mA 

4 . 24mA 

70 

>20 

0.02 

0.01 

1.69 

-0.90 

>20mA 

-280.0 

> 20mA 

' 5 . 9mA 

80 

>20 

0.02 

0.01 

2.31 

-0.90 

>20mA 

-268.0 

> 20mA 

7 .4mA 

90 

>20 

0.02 

0.01 

2.91  . 

-0.01 

>20naA 

-176.0 

>20mA 

8 . 7mA 

100 

>20 

0.02 

0.01 

3.16 

0.09 

>20mA 

-82.3 

> 20mA 

9 . 9mA 

110 

>20 

0.02 

0.01 

3.26 

0.05 

>20mA 

-26.5 

>20mA 

1 l .0mA 

120 

>20 

0.02 

0.01 

3.20 

0.08 

>20mA 

-13.1 

>20mA 

12.1mA 

190 

>20 

0.02 

0.01 

2.63 

0.10 

>20mA 

-10.2 

>20mA 

14.0mA 
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DEVICE  TYPE:  74HC373  CMOS  Latch 

TEST  DATE:  5-17-84 

MFG:  SPI  2 Devices 

DATE  CODE:  8340 

REF:  JPL  LOG. 1043 

SOURCE:  Co60,  1.25  MeV  y 

Radiation  Bias : 

Condition  4 

Condition  5 

Vcc  = 5 Vdc 

High  Impedance  State 

4 inputs  high, 

4 inputs  low 

Outputs  loaded  (sink/source) 

Vcc  = 5 Vdc 

Low  Impedance  State 

4 inputs  high, 

4 inputs  low , 

Outputs  loaded  (sink/source) 

Results:  Worst  case  parameter  values, 

IT-200  Automatic  Tester 

Vcc  = ^ Vdc 

Total  Dose 
[krad(Si)] 

Icc(mA) 

V0H(V) 

V0L(V) 

I0H(mA) 

1 

-3 

O 

IIH(nA) 

^(nAl 

WnA) 

I0ZL(nA^ 

Condition 

4 

Initial 

0.649 

4.48 

0.004 

-8.68 

15.82 

2.00 

2.30 

1.50 

0.40 

1 

0.518 

4.48 

0.002 

-7.94 

16.06 

2.00 

1.00 

1.60 

0.40 

2 

0.414 

4.45 

0.002 

-7.98 

15.95 

2.60 

2.30 

2.30 

0.80 

3 

0.323 

4.45 

0.002 

-7.83 

15.78 

2.90 

2.30 

3.40 

0.80 

4 

0.261 

4.45 

0.002 

-7.85 

16.28 

2.90 

1.50 

6.40 

1.60 

5 

0.328 

4.44 

0.002 

-7.76 

16.30 

2.30 

2.00 

14.20 

3.40 

10 

0.921 

4.44 

0.002 

-7.49 

16.39 

2.60 

2.30 

30.80 

7.10 

13 

16.84 

4.30 

0.008 

-5.78 

15.50 

2.00 

1.30 

1180.0 

272.0 

20 

>20 

2.30 

1.053 

-0.09 

0.00 

>20mA 

1.60 

21300.0 

6800.0 

30 

>20 

0.31 

0.776 

0.16 

0.02 

>20mA 

2.00 

124000.0 

46400.0 

40 

>20 

0.02 

0.040 

0.73 

0.16 

>20mA 

-1358.0 

583000.0 

240000.0 

Condition 

5 

Initial 

0.119 

4.80 

0.002 

-6.99 

12.70 

2.00 

1.60 

1.50 

0.80 

1 

0.073 

4.48 

0.002 

-6.25 

12.94 

2.50 

2.00 

1.60 

0.80 

2 

0.044 

3.64 

0.002 

0.040 

11.10 

1.60 

2.00 

15.1 

6.40 

3 

0.029 

4.48 

0.002 

-6.39 

13.09 

2.60 

1.60 

200.0 

87.1 

4 

0.024 

4.48 

0.002 

-6.30 

13.15 

2.60 

1.60 

2210.0 

941.0 

5 

0.071 

4.45 

0.002 

-6.22 

13.22 

2.30 

2.10 

15480.0 

7300.0 

10 

0.304 

4.44 

0.002 

-6.03 

13.25 

2.00 

1.30 

68000.0 

29000.0 

15 

6.859 

4.06 

0.012 

-4.77 

12.26 

2.60 

1.50 

2.0mA 

1 . 2mA 

20 

>20 

2.65 

0.025 

-3.44 

-3.53 

2.00 

2.10 

>20mA 

3.5mA 

30 

>20 

0.02 

0.130 

-1.20 

-2.70 

>20mA 

2.60 

>20mA 

15.0mA 

40 

>20 

0.02 

0.040 

5.27 

-0.07 

>20mA 

-1545.0 

>20mA 

1 2.0mA 
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DEVICE  TYPE: 

74HC373  CMOS  Latch 

TEST  DATE: 

5-25-84 

MFG:  STX 

2 Devices 

DATE  CODE: 

8244 

REF:  JPL  LOG 

1057 

SOURCE:  Co 

60 , 1.25  MeV  y 

Radiation  Bias: 

Condition  4 

Vcc  = 5 Vdc 

High  Impedance  State 

4 inputs  high, 

4 inputs  low 

Outputs  loaded  (sink/source) 

Results:  Worst  case  parameter  values, 

IT-200  Automatic  Tester 


Condition  5 

Vcc  = 5 Vdc 

Low  Impedance  State 

4 inputs  high, 

4 inputs  low 

Outputs  loaded  (sink/source) 

Vcc  = 5 Vdc 


Total  Dose 
[krad(Si ) ] 

Icc(mA) 

VOH(V) 

V0L(V) 

I0H(nA) 

I0L(mA) 

IJH(nA) 

XIL(nA) 

WnA) 

WnA) 

Condition  4 

Initial 

0.34 

4.42 

0.002 

-8.83 

21 .7 

2.60 

2.10 

8.90 

0.80 

1 

0.22 

4.39 

0.002 

-8.52 

21.7 

2.50 

2.30 

20.6 

1.00 

2 

0.17 

4.31 

0.002 

-7.23 

21.7 

2.60 

1.50 

48.2 

1.60 

3 

0.46 

4.25 

0.002 

-6.48 

21.7 

2.60 

2.30 

107.2 

2.90 

4 

1.65 

4.18 

0.002 

1.60 

21.5 

2.60 

1.10 

200.0 

5.40 

3 

3.84 

2.90 

0.002 

0.00 

-20.7 

2.00 

1.30 

400.0 

10.0 

10 

>20 

2.74 

0.893 

0.02 

0.00 

>20mA 

1.60 

6130.0 

204.0 

15 

>20 

2.60 

1.14 

0.04 

0.00 

>20mA 

-1.40 

35000.0 

1781.0 

20 

>20 

1.53 

0.908 

0.34 

0.00 

>20mA 

-4.20 

156000.0 

10300.0 

30 

>20 

0.08 

0.058 

1.18 

0.04 

>20raA 

-6.60 

703000.0 

96800.0 

40 

50 

>20 

0.02 

0.016 

2.36 

0.15 

>20mA 

-8.50 

1 . 6mA 

340000.0 

Condition  5 

Initial 

0.569 

4.48 

0.002 

-8.81 

21.64 

2.00 

1.10 

1.60 

0.80 

1 

0.384 

4.48 

0.002 

-8.68 

21.62 

2.00 

2.30 

1.60 

0.80 

2 

0.251 

4.45 

0.002 

-8.05 

21.58 

2.10 

2.00 

7.50 

5.80 

3 

0.162 

4.44 

0.002 

-7.73 

21.58 

2.60 

2.30 

320.0 

112.1 

4 

0.112 

4.44 

0.002 

. -7.58 

21.58 

2.00 

1.10 

3040.0 

2100.0 

5 

0.088 

4.42 

0.002 

-7.40 

21.58 

2.00 

1.60 

11100.0 

8000.0 

10 

0.811 

3.04 

0.002 

5.29 

-16.54 

1.60 

-12.9 

346000.0 

200100.0 

15 

6.69 

4.03 

0.004 

-5.25 

-14.42 

2.00 

-27.6 

2.2 

1 . 6mA 

20 

>20 

0.01 

0.87 

-5.18 

0.00 

2.60 

-32.8 

7.3 

4 . 5mA 

30 

>20 

0.01 

0.005 

0.76 

-0.56 

>20mA 

-33.9 

>20mA 

10 . 4mA 

40 

50 

>20 

0.01 

0.005 

0.89 

-0.96 

>20mA 

-33.9 

>20mA 

15.8mA 
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TEST  DATE:  4-8-83 

DATE  CODE:  8239 

SOURCE:  Dynamitron  2.5  MeV.e 


DEVICE  TYPE:  9407X-I*  Data  Access  Reg. 

MFG:  FSC  3 Devices 

REF:  JPL  LOG  0954 


Three  samples  of  the  Fairchild  Data  Access  Register,  date  code  8239,  were 

i 

radiation  tested  at  BREL  (Boeing  Radiation  Effects  Lab)  on  8 April  1983.  The 
devices  were  log  number  0954  and  were  tested  per  RTR  321.  The  radiation 
levels  were  30,  75,  150,  300,  and  600  krad(Si).  The  test  device  serial  num- 
bers were  93,  101,  and  105.  Serial  number  10400  was  the  control. 

These  devices  are  hard  to  at  least  600  krad(Si).  There  were  no  failures  noted 
and  the  maximum  parametric  change,  in  most  cases,  was  less  than  5%  after 
600  krad(Si)  irradiation. 


*1  L Process 


DEVICE  TYPE:  A101  Hyb.  Preamp 

MFG:  AMP 

REF:  JPL  LOG  0759 


TEST  DATE:  9-29-81 

DATE  CODE: 

SOURCE:  Dynamitron,  2.5  MeV  e 


Parameter 

Units 

Initial 

30  krad 

75  krad 

150  krad 

300  krad 

600  krad 

Serial 

No. 

ICC“0  Hz 

mA 

3.61 

3.65 

3.62 

3.62 

3.64 

3.63 

187 

ICc-0  Hz 

mA 

3.52 

3.57 

3.58 

3.57 

3.58 

3.58 

214 

Icc-10  Hz 

mA 

3.61 

3.65 

3.62 

3.62 

3.64 

3.63 

187 

Icc-10  Hz 

. mA 

3.52 

3.58 

3.58 

3.57 

3.59 

3.58 

214 

Icc-1  kHz 

mA 

3.61 

3.65 

3.62 

3.62 

3.64 

3.63 

187 

Icc_l  kHz 

mA 

3.52 

3.58 

3.58 

3.57 

3.59 

3.58 

214 

Icc-100  kHz 

mA 

3.61 

3.65 

3.63 

3.64 

3.66 

3.63 

187 

Icc-100  kHz 

mA 

3.53 

3.58 

3.58 

3.58 

3.59 

3.58 

214 

Threshold 
10  Hz 

mV 

47 

49 

51 

51 

52 

54 

187 

Threshold 
10  Hz 

mV 

49 

49 

51 

50 

51 

51 

214 

Threshold 
1 kHz 

mV 

47 

49 

51 

50 

52 

53 

187 

Threshold 
1 kHz 

mV 

49 

49 

51 

50 

50 

52 

214 

Threshold 
100  kHz 

mV 

47 

49 

51 

50 

51 

52 

187 

Threshold 
100  kHz 

mV 

49 

49 

51 

50 

50 

51 

214 
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DEVICE  TYPE:  A101  HYB.  PREAMP  DEVICE  TYPE:  A101  HYB.  PREAMP 

HFGi  AMP  3 DEVICE  CS)  TEST  DATE*  10-06-81  HFG*  AMP  3 DEVICE  (S)  TEST  DATE*  10-06-81 

REF.JPL  LOG  0755  DATE  CODE*  - REFiJPL  LOG  0755  DATE  CODE*  - 
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{ 3 ) ICC-1  KHZ  £HA)  VS.  OUSE  ( 4 ) ICC-IQ0  KHZ  (MA)  VS.  DOSE 

INITIAL  MEAN  VALUE  ICC-1  KHZ  0(A)  - 3.623  INITIAL  MEAN  VALUE  ICC-10D  KHZ  (MA)  - 4.07 


DEVICE  TYPE:  A101  HYB.  PREAMP  DEVICE  TYPE:  A101  HYB.  PREAMP 

MFC:  AMP  3 DEVICE (S)  TEST  DATE:  10-06-81  MFC:  AMP  3 DEVICE  (S)  TEST  DATEi  10-06-81 


(AW)  ZHM  I OlOHSaaHl 


Cf) 

2 

a 

cc 

i — • 

u 

UJ 

_J 

lx) 

> 

UJ 

X 

in 

(\j 


(A I/M)  ZH  Of  010HS3MH1 
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< 5 > THRESHOLD  10  HZ  (MV)  VS.  DOSE  ( 6 ) THRESHOLD  1 KHZ  (MV)  VS.  DOSE 

INITIAL  MEAN  VALUE  THRESHOLD  10  HZ  (MV)  - 46  INITIAL  KEAN  VALUE  THRESlOLO  1 KHZ  (MV)  - 45.66 


DEVICE  TYPE:  A101  HYB.  PREAMP 

MFC:  AMP  3 DEVICE  (S)  TEST  DATE:  10-06-81 

REF: JPL  LOG  0755  DATE  CODE:  - 
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DEVICE  TYPE:  A101  HYB.  PREAMP  DEVICE  TYPE:  A101  HYB.  PREAMP 

HFG:  AMP  3 DEVICE (S)  TEST  OATE:  10-8-81  HFG:  AMP  3 DEVICE  (S)  TEST  DATE:  10-8-81 

REF:  JPL  LOG  0754  DATE  CODE:  - REF:JPL  LOG  0754  DATE  CODE:  - 


(VW)  ZH  0-331 
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initial  nean  valu£  icc-o  HZ  «A)  - 3.666  TABLE  OF  NORMAL  STANDARD  DEVIATIONS 

FLUENCE  ELECTRONS  (Si) 

1.2E12  3E12  6E12  I.2E13  2.4E13 

. 0577  . 0461  .0519  . 0461  .0461 


DEVICE  TYPE:  A101  HYB.  PREAMP  DEVICE  TYPE:  A101  HYB.  PREAMP 

MFC:  AMP  3 DEVICE (S)  TEST  DATE.-  10-8-81  HFG:  AMP  3 DEVICE (S)  TEST  DATE:  10-8-81 

REF:  JPL  LOG  0754  DATE  CODE:  - REF:  JPL  LOG  0754  . DATE  CODE:  - 
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DEVICE  TYPE:  A101  HYB.  PREAMP  DEVICE  TYPE:  A101  HYB.  PREAMP 

HFG:  AMP  3 DEVICE (S)  TEST  DATE:  10-8-81  MFC:  AMP  3 DEVICE (S)  TEST  DATE:  10-8-81 

REF:  JPL  LOG  0754  OATE  CODE:  - REF: JPL  LOG  0754  DATE  CODE:  - 
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( 5 ) THRESHOLD  10  HZ  (MV)  VS.  DOSE  ( 6 ) THRESHOLD  1 KHZ  (MV)  VS.  DOSE 

INITIAL  MEAN  VALUE  THTESHOLO  10  HZ  (MV)  - 5a  66  INITIAL  MEAN  VALUE  THRESHOLD  1 KHZ  (MV) 


DEVICE  TYPE:  A101  HYB.  PREAMP 
MFGs  AMP  3 DEVICE (S)  TEST  DATE:  10-8-81 
REF:  JPL  LOG  0754  DATE  CODE:  - 
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( 7 ) 1>«£SHflLfl  100  XMZ  (MV)  vs.  dose 
INITIAL  MEAN  VALUE  THRESHOLD  100  KH2  (MV) 


DEVICE  TYPE:  A101  Hyb.  Preamp 

MFG:  AMP 

REF:  JPL  LOG  0758 


TEST  DATE:  10-8-81 

DATE  CODE: 

SOURCE:  Dynamitron,  2.5  MeV  e 


Parameter 

Units 

Initial 

30  krad 

75  krad 

150  krad 

300  krad 

600  krad 

Serial 

No. 

ICc~0  Hz 

mA 

3.61 

3.62 

3.62 

3.63 

3.63 

3.6A 

177 

ICc-0  Hz 

mA 

3.71 

3.72 

3.73 

3.73 

3.7A 

3.75 

207  ; 

Icc-10  Hz 

mA 

3.61 

3.62 

3.62 

3.63 

3.63 

3.6A 

177 

Icc-10  Hz 

mA 

3.72 

3.72 

3.73 

3.73 

3.7A 

3.75 

207 

Icc-1  kHz 

mA 

3.62 

3.62 

3.63 

3.63 

3.6A 

3.65 

177 

Icc-1  kHz 

mA 

3.72 

3.72 

3.73 

3.7A 

3.7A 

3.75 

207  x 

Icc-100  kHz 

mA 

A. 05 

A. 03 

A. 03 

A. 03 

A. 03 

A. 02 

177 

Icc-100  kHz 

mA 

A.  15 

A. 13 

A. 12 

A. 13 

A. 13 

A. 13 

207 

Threshold 

mV 

63 

63 

6A 

67 

63 

65 

177 

10  Hz 

Threshold 

mV 

56 

56 

59 

57 

61 

59 

207 

10  Hz 

Threshold 

mV 

60 

62 

63 

65 

63 

63 

177 

1 kHz 

Threshold 

mV 

55 

56 

56 

58 

57 

58 

207  . 

1 kHz 

Threshold 

mV 

61 

6A 

65 

65 

6A 

6A 

177 

100  kHz 

Threshold 

mV 

57 

56 

57 

57 

58 

58 

207 

100  kHz 
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DEVICE  TYPE:  A101  Hyb.  Preamp 

MFG:  AMP 

REF:  JPL  LOG  0757 


TEST  DATE:  10-12-81 

DATE  CODE: 

SOURCE:  Dynamitron,  2.5  MeV  e 


Parameter 

Units 

Initial 

30  krad 

75  krad 

150  krad 

300  krad 

600  krad 

Serial 

No. 

Icc-0  Hz 

mA 

3.57 

3.57 

3.58 

3.58 

3.59 

3.59 

174 

ICc-0  Hz 

mA 

3.57 

3.57 

3.58 

3.58 

3.59 

3.60 

188 

Icc-10  Hz 

mA 

3.57 

3.57 

3.58 

3.58 

3.59 

3.59 

174 

Icc-10  Hz 

mA 

3.57 

3.57 

3.58 

3.58 

3.59 

3.60 

188 

Icc-1  kHz 

mA 

3.57 

3.57 

3.58 

3.58 

3.59 

3.59 

174 

Icc-1  kHz 

mA 

3.58 

3.58 

3.58 

3.59 

3.59 

3.60 

188 

Icc-100  kHz 

mA 

3.57 

3.57 

3.66 

3.59 

3.59 

3.60 

174 

Icc-100  kHz 

mA 

4.00 

3.99 

3.99 

3.97 

3.97 

3.95 

188 

Threshold 

mV 

57 

57 

59 

58 

58 

57 

174 

10  Hz 

Threshold 

mV 

58 

59 

60 

60 

62 

61 

188 

10  Hz 

Threshold 

mV 

54 

56 

56 

57 

57 

57 

174 

1 kHz 

Threshold 

mV 

58 

59 

59 

60 

60 

60 

188 

1 kHz 

Threshold 

mV 

55 

56 

58 

56 

58 

58 

174 

100  kHz 

Threshold 

mV 

57 

59 

60 

60 

60 

61 

188 

100  kHz 
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DEVICE  TYPE:  A101  HYB.  PREAMP  DEVICE  TYPE:  A101  HYB.  PREAMP 

MFG:  AMP  8 DEVICE  (S3  TEST  DATE:  10-27-81  KFG:  AMP  B DEVICE (S>  TEST  DATE:  10-27-81 

REF:  JPL  LOG  0756  DATE  CODE:  - REF:  JPL  LOG  0756  DATE  CODE:  - 


<VW>  ZH  0-331 
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DEVICE  TYPE:  A101  HYB.  PREAMP  DEVICE  TYPE:  A101  HYB.  PREAMP 

MFC:  AMP  8 DEVICE (S)  TEST  DATEs  10-27-81  MFG:  AMP  B DEVICE (S)  TEST  DATE:  10-27-81 

REFsJPL  LOG  0756-  DATE  CODE:  - REFsJPL  LOG  0756.  DATE  CODE:  - 
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FLUENCE  ELECTRONS  (Si)  FLUENCE  ELECTRONS  (Si) 

I.2C12  3C12  gglg  1.2E33  2.403 I.2E12  3E12  6EJ2  1.2E13  2.4EI3 

.0530  . 0SS5  .0592  . 0599  . 0592  . 2419  . 2240  . 2353  . 2305  . 2297 


DEVICE  TYPE:  A101  HYB.  PREAMP  DEVICE  TYPE:  A101  HYB.  PREAMP 

MFC:  AMP  8 DEVICE  (S)  TEST  DATE:  10-27-81  MEG:  AMP  8 DEV  ICE  (S)  TEST  DATE:  10-27-81 

REF:  JPL  LOG  0756  DATE  CODE:  - REF:  JPL  LOG  0756  DATE  CODE: . - 
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TABLE  OF  NORMAL  STANDARD  DEVIATIONS  TABLE  OF  NORMAL  STANDARD  DEVIATIONS 

FLUENCE  ELECTRONS  (Si)  FLUENCE  ELECTRONS  (Si) 

1.2E32  3E12  6E12  1.2E13  2. 4E13 1.2E12  3E12  6E12  1.2E33  2.4E13 

5.477  5.580  6.232  5.633  5.566  5.336  4.  B10  5,830  5.DB3  4.838 

INITIAL  MEAN  VALUE  THRESHOLD- 10  HZ  (MV)  - 53.62  INITIAL  MEAN  VALUE  THRESHOLD-1  KHZ  (MV)  - 52.62 


DEVICE  TYPE:  A101  HYB.  PREAMP 

MFG:  AMP  8 DEVICE (S)  TEST  DATE:  10-27-81 

REF: JPL  LOG  0756  DATE  CODE:  - 
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DEVICE  TYPE:  AD571  10-BIT  A/D  DEVICE  TYPE:  AD571  10-BIT  A/D 

MFC:  ADI  3 DEVICE (S)  TEST  DATE:  5-26-81  HFG:  ADI  3 DEV ICE (S)  TEST  DATE:  5-26-81 

REFsJPL  LOG  0733-1  DATE  CODE:  - REF:  JPL  LOG  0733-1  DATE  CODE:  - 


NIW  <VW)  <S)  101 


NIWCVW)  CS)  HOI 
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( 3 ) 10H  (5)  OWOMIN  VS.  DOSE  ( * 5 10.(5)  (M A)  MIN  VS.  DOSE 

INITIAL  MEAN  VALUE  IOH  (5)  (MA)NIN  - 369  INITIAL  MEAN  VALUE  IX  (5)  <MA)  MIN  - 12.6 


DEVICE  TYPE:  AD571  • 10-BIT  A/D  DEVICE  TYPE:  AD571  10-BIT  A/D 

HFG:  ADI  3 DEVICE (S)  TEST  DATEs  5-26-81  HFG:  ADI  3 DEVICE CS)  TEST  DATE:  5-26-81 

REFiJPL  LOG  0733-1  DATE  CODE:  - REFs JPL  LOG  0733-1  DATE  CODE:  - 
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( 7 ) TBLANK  O (MS)  MAX  VS.  DOSE  ( B ) TCONV  (5)  (US)  MAX  VS.  DOSE 

INITIAL  MEAN  VALUE  TBLAMC  CS)  (NS)  MAX  - 930  INITIAL  MEAN  VALUE  TCONV  CS)  (US)  MAX  - 20. 1 


DEVICE  TYPE:  AD571  10-BITA/D  DEVICE  TYPE:  AD571  10-BIT  A/D 

MFC:  ADI  3 DEVICE (S)  TEST  DATE:  5-26-81  HFG:  ADI  3 DEVICE (S)  TEST  DATE:  5-26-81 

REF:  JPL  LOG  0733-1  DATE  CODE:  - REF:  JPL  LOG  0733-1  DATE  CODE:  - 


xvw  <vw)  <s)  Mia  33 r 
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INITIAL  MEAN  VALUE  IEE  OJ<  (SI  Ott)  MAX  - 9.7  INITIAL  HEAN  VALUE  IEE  CON  (NAI  MAX 


DEVICE  TYPE:  AD571  10-BIT  A/D  DEVICE  TYPE:  AD571  10-BIT  A/D 

MFG:  ADI  3 DEVICE (S)  TEST  DATE:  5-26-81  MFG:  ADI  3 DEVICE (S)  TEST  DATE:  5-26-81 
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( 13  ) OFFSET  (MV)  MAX  VS.  DOSE  ( 14  ) OFFERS  (LS8)  MAX  VS.  DOSE 

INITIAL  ME AN  VALUE  OFFSET  04V)  MAX  - 1.6  INITIAL  MEAN  VALUE  OFFERS  (LSB)  MAX 


DEVICE  TYPE:  AD571  10-BIT  A/D  DEVICE  TYPE:  AD571  10-BIT  A/D 

HFG:  ADI  3 DEVICE (S)  TEST  DATE:  5-26-81  HFG:  ADI  3 DEVICE (S)  TEST  DATE:  5-26-81 

REF:  JPL  LOG  0733-1  DATE  CODE:  - REF: JPL  LOG  0733-1  DATE  CODE:  - 
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( 15  ) NONLIN  (LSfi)  MAX  VS.  DOSE  < 16  ) IOZH  (5)  CNA)  KAX  VS.  DOSE 

INITIAL  KEAN  VALUE  NONUN  (LSfl)  KAX  - . 18  INITIAL  KEAN  VALUE  102H  G>  <NA)  H 


DEVICE  TYPE:  AD571  10-BIT  A/D 
HFGs  AOI  3 DEVICE  (S)  TEST  DATi 


XVW  (Vn)  CS)  1ZOI 
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FLUENCE  2.5  MEV  ELECTRONS 


DEVICE  TYPE:  AD571  10-BIT  A/D  DEVICE  TYPE:  AD571  10-BIT  A/D 

HfG-.  Mil  3 DEVICE CS)  TEST  DATE:  5-26-81  KFGi  ADI  3 OEVICE(S)  TEST  DATE:  5-26-81 

REF:  JPL  LOG  0733-2  DATE  CODE:  - REF:  JPL  LOG  0733-2  DATE  CODE:  - 
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INITIAL  MEAN  VALUE  VOH  (IS)  (VOLTS)  NJN  - 14.65  INITIAL  MEAN  VALUE  VOL  (15)  (MV)  MAX 


DEVICE  TYPE:  AD571  10-BIT  A/D  DEVICE  TYPE:  AD571  10-BIT  A/D 

HFG:  ADI  3 DEVICE (S)  TEST  DATE:  5-26-81  HFG:  ADI  3 DEVICE (S)  TEST  DATE:  5-26-81 

REF:  JPL  LOG  0733-2  DATE  CODE:  - REF:  JPL  LOG  0733-2  DATE  CODE:  - 
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XVW  CVW)  (ST)  AN03  331 


XVW  (VW)  (SI)  M~I8  331 
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INITIAL  MEAN  VALUE  ICC  8LK  US)  (MAI  MAX  - 3.5  INITIAL  MEAN  VALUE  ICC  CONV  (IS) 


DEVICE  TYPE:  AD571  10-BIT  A/D  DEVICE  TYPE:  AD571  10-BIT  A/D 

HFG:  ADI  3 DEVICE (S)  TEST  DATE*  5-26-81  HFG:  ADI  3 DEVICE (S)  TEST  DATE:  5-26-0 


3. 


XVW  (SN>  (SI)  MHV181 
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FLUENCE  2.5  MEV  ELECTRONS  FLUENCE  2.5  MEV  ELECTRONS 


DEVICE  TYPE:  AD571  10-BIT  A/D  DEVICE  TYPE:  AD571  10-BIT  A/D 

HFG:  ADI  3 DEVICE  (S)  TEST  DATE:  5-26-81  HFG:  ADI  3 DEVICE (S)  TEST  DATE:  5-26-01 

REFjJPL  LOG  0733-2  DATE  CODE:  - REF:  JPL  LOG  0733-2  DATE  CODE:  - 


XYW  (VN)  (SI)  HIT 
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( 9 ) J1H  (IS)  (HA)  MAX  VS.  DOSE  ( 10  ) IJL  (IS)  (UA)  MAX  VS.  DOSE 

INITIAL  HEAN  VALUE  IIH  (15)  (HA)  HAX  - 19.4  INITIAL  MEAN  VALUE  IIL  (15)  (UA)  KAX  - 3. 48 


DEVICE  TYPE:  AD574  12-BIT  A/D  DEVICE  TYPE:  AD574  12-BIT  A/D 

MFGs  ADI  3 DEVICE (S)  . TEST  DATE:  12-19-83  HFG:  ADI  3 DEVICE (S)  TEST  DATE:  12-19-83 

REF:  JPL  LOG  0971  DATE  CODE:  - REF:  JPL  LOG  0971  DATE  CODE:  - 
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INITIAL  MEAN  VALUE  VREF  (V)  MIN  - 9.93  INITIAL  MEAN  VALUE  IREF  (MA)MIN  --9.5 


DEVICE  TYPE:  AD574  12-BIT  A/D  DEVICE  TYPE:  AD574  12-BIT  A/D 

HFG:  ADI  3 DEVICE (S)  TEST  DATE:  12-19-83  MFG:  ADI  3 DEVICE (S>  TEST  DATE:  12-19-83 

REF:JPL  LOG  0971  DATE  CODE:  - REF:  JPL  LOG  0971  DATE  CODE:  - 
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( 3 ) I LOGIC  (MAJHAX  VS.  00SE  ( 4 ) ICC  (MA)MAX  VS.  DOSE 

INITIAL  MEAN  VALUE  I LOGIC  (MAI  MAX  -22.6  INITIAL  MEAN  VALUE  ICC  (KA) MAX  - 1.71 


DEVICE  TYPE:  AD574  12-BIT  A/D  DEVICE  TYPE:  AD574  12-BIT  A/D 

HFG:  ADI  3 DEVICE (S)  TEST  DATE:  12-19-83  MFC:  ADI  3 DEVICE (S)  TEST  DATE:  12-19-83 

REFiJPL  LOG  0971  DATE  CODE:  - REF.-JPL  LOG  0971  DATE  CODE:  - 
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INITIAL  MEAN  VALUE  IDO  IMA)  MAX  - -13. 4 INITIAL  MEAN  VALUE  V0H(V)  MIN  - «.44 


DEVICE  TYPE:  AD574  12-BIT  A/D  DEVICE  TYPE:  AD574  12-BIT  A/D 

HFG:  ADI  3 DEVICE (S)  TEST  DATE:  12-19-83  MFG:  ADI  3 DEVICE (S>  TEST  DATE:  12-19-83 


XVW  CAW)  “10A 
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INITIAL  MEAN  VALUE  VOL  (HV)  MAX  • 24.7  INITIAL  MEAN  VALUE  I OH  (MAI  MIN  - -10.0 


DEVICE  TYPE:  AD574  12-BIT  A/D  DEVICE  TYPE:  AD574  12-BIT  A/D 

HFG:  ADI  3 DEVICE (S)  TEST  DATE:  12-19-83  HFG:  ADI  3 DEVICE (S)  TEST  DATE:  12-19-03 

REFiJPL  LOG  0971  DATE  CODE:  - REFrJPL  LOG  0971  DATE  CODE:  - 
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INITIAL  MEAN  VALUE  10L  <MA>  MIN  -9.05  INITIAL  MEAN  VALUE  IIH  (UA)  MAX 


DEVICE  TYPE:  AD574  12-BIT  A/D  DEVICE  TYPE:  AD574  12-BIT  A/D 

MFG:  ADI  3 DEVICE (S)  TEST  DATE:  12-19-83  MFG:  ADI  3 DEVICE (S)  TEST  DATE:  12-19-83 


XVW  <sm  001 


xvw  cvn)  hi 
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INITIAL  MEAN  VALUE  TIL  OJA)  MAX  - -3.29  INITIAL  MEAN  VALUE  TOO  (US)  MAX  - .159 


DEVICE  TYPE:  AD574  12-BIT  A/D  DEVICE  TYPE:  AD574  12-BIT  A/D 

MFC:  ADI  3 DEVJCE(S)  TEST  DA TE:  12-19-83  MFG:  ADI  3 DEVICE IS)  TEST  DATE:  12-19-83 

REFjJPL  LOG  0971  DATE  CODE:  - REF.-JPL  LOG  0971  DATE  CODE:  - 
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INITIAL  MEAN  VALUE  THS  (US)  KAX  - .602  INITIAL  MEAN  VALUE  TCONV  (US)  MAX  - 20.3 


DEVICE  TYPE:  AD574  12-BIT  A/D  DEVICE  TYPE:  AD574  12-BIT  A/D 

HFG:  ADI  3 DEVICE  (S)  TEST  DATE.-  J2-19-B3  MFCs  ADI  3 DEVICE (S)  TEST  DATE:  12-19-83 

REF:  JPL  LOG  0971  DATE  CODE:  - REF:  JPL  LOG  0971  DATE  CODE:  - 


XVW  CSN)  DSOi 
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INITIAL  MEAN  VALUE  IDSC  (NSI  MAX  - 274  INITIAL  MEAN  VALUE  TDS  (NS)  MAX 


DEVICE  TYPE:  AD574  12-BIT  A/D  DEVICE  TYPE:  AD574  12-BIT  A/D 

MEG:  ADI  3 DEVICE (S)  TEST  DATE:  12-19-83  MEG:  ADI  3 DEVICE CS)  TEST  DATE:  12-19-83 

REF: JPL  LOG  0971  DATE  CODE:  - REF: JPL  LOG  0971  DATE  CODE:  - 
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( 17  ) OFFSET  OJV)  MAX  VS.  OOSE  ( IB  ) OFFERR  (LS8)  MAX  VS.  DOSE 

INITIAL  MEAN  VALUE  OFFSET  (UVI  MAX  *-3.36  INITIAL  MEAN  VALUE  OFFERR  (LSB)  MAX 


DEVICE  TYPE:  AD574  12-BIT  A/D  DEVICE  TYPE:  AD574  12-BIT  A/D 

MFC:  ADI  3 DEVICE (S)  TEST  DATE:  12-19-83  MFC:  ADI  3 DEVICE (S)  TEST  DATE:  12-19-83 

REFsJPL  LOG  0971  DATE  CODE:  - REF:  JPL  LOG  0971  DATE  CODE:  - 
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( 19  ) AOL  OFF  (MV)  MAX  VS.  DOSE  ( 20  ) AOL  ERRCLSB)  MAX  VS.  DOSE 

INITIAL  MEAN  VALUE  AOL  OFF  (MV)  MAX  - 25.6  INITIAL  MEAN  VALUE  AOL  ERRCLSB)  MAX  - JO.  5 


DEVICE  TYPE:  AD574  12-BIT  A/D  DEVICE  TYPE:  AD574  12-BIT  A/D 

MFC:  ADI  3 DEV  ICE  (S)  TEST  DATE:  12-19-83  HFG:  ADI  3 DEVICE  (S)  TEST  DATE:  12-19-83 

REFsJPL  LOG  0971  DATE  CODE:  - REF:  JPL  LOG  0971  DATE  CODE:  - 


XVW  (aSDNUNON 
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DEVICE  TYPE:  AD574  12-BIT  A/D 

MFC:  ADI  3 DEVICE (S)  TEST  DATE:  12-19-83 


5-60 


INITIAL  MEAN  VALUE  10ZL  (NA)  MAX  - .0558 


DEVICE  TYPE : ADSP-1016  16X16  BIT  MULTIPLIER  DEVICE  TYPE:  ADSP-1016  16X16  BIT  MULTIPLIER 
MEG:  ADI  5 DEVICES  TEST  DOTE  06-29-64  MFG : ADI  5 DEVICES  TEST  DOTE  06-29-6. 
REF:  JPL  LOG  1064-1  ' DATE  CODE  6322  REF:  JPL  LOG  1064-3  DATE  CODE  6322 
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INITIAL  MEAN  VALUE  VTH-TYPIV1  - 1 ,30X1Q+0  ' INITIAL  MEAN  VALUE  VTH-TYP < V ] = 1 ,30X10+° 


DEVICE  TYPE : ADSP-1016  16X16  BIT  MULTIPLIER  DEVICE  TYPE:  ADSP-1016  16X16  BIT  MULTIPLIER 
MEG:  ADI  5 DEVICES  TEST  DATE  06-29-64  MEG : ADI  5 DEVICES  TEST  DOTE  06-29-6 
REE:  JPL  LOG  1064-1  DATE  CODE  6322  REF:  JPL  LOG  1064-3  DOTE  CODE  6322 


(bW)I-QGI 


NfcGUi 


INITIAL  MEAN  VALUE  IDO-1  (MA)  :=  5 . JdXlO'2  INITIAL  MEAN  VALUE  I0D-1CMA)  = 5.34X10-1 


DEVICE  TYPE:  ADSP-1016  16X16  BIT  MULTIPLIER  DEVICE  TYPE:  ADSP-1016  16X16  BIT  MULTIPLIER 

MFG : ADI  3 DEVICES  TEST  DATE  06-29-64  HFG : ADI  5 DEVICES  TEST  DOTE  06-29-64 

REF:  JPL  LOG  1064-1  DATE  CODE  6322  ••  _ REF:  JPL  LOG  1064-3  DOTE  CODE  6322 


( SN ) Ab'“!301  NU3N 


( SN  ) AU33C31  NtGki 


5-64 


INITIAL  MEAN  VALUE  TDELAY(NS)  = 3.64X10+1  INITIAL  MEAN  VALUE  TDELAYCNS)  - 3.64X10' 


DEVICE  TYPE:  ADSP-3036  36X16  BIT  MULTIPLIER  DEVICE  TYPE:  ADSP-3036  36X16  BIT  MULTIPLIER 

MFG : ADI  5 DEVICES  TEST  DATE  06-29-64  MFG : ADI  5 DEVICES  TEST  DATE  06-29-6 


(SN)dfU3Sl  NtGUi 


(3)TSETUP<VDD=5V)  IN  NS:  VS  DOSE  ( 3 ) TSETUP ( VDD~3V ) IN  NS:  VS  DOSE 

}L  MEAN  VALUE  TSETUP (NS)  - 1 . 70X30+l  INITIAL  MEAN  VALUE  TSETUP(NS)  = 3 . 70X30+ 


DEVICE  TYPE:  ADSP-1016  16X16  BIT  MULT 1 PL I ER  DEVICE  TYPE:  ADSP-1016  16X16  BIT  MULTIPLIER 

MFQ:  ADI  5 DEVICES  TEST  DATE  06-29-64  MFC : ADI  3 DEVICES  TEST  DOTE  06-29-64 

REF:  JPL  LOO  1064-1  DATE  CODE  6322  REF:  JPL  LOG  1064-3  DATE  CODE  6322 
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5-66 


INITIAL  MEAN  VALUE  HLTYP(NR)  = 9.64X10'1  INITIAL  MEAN  VALUE  I JLTYP(NA)  = 9.64X10' 


DEVICE  TYPE : ADSP-3016  16X16  BIT  MULTIPLIER  DEVICE  TYPE:  A0SP-1016  16X16  BIT  MULTIPLIER 
MFG:  OD1  5 DEVICES  TEST  DOTE  06-29-64  *1FG : OD1  5 DEVICES  TEST  DOTE  06-29-6 
REF:  JPL  LOG  1064-1  DOTE  CODE  6322  REF:  JPL  LOG  1064-3  DOTE  CODE  6322 


PL  MEON  VfiLUE  ] I HTYP { NR  1 = Iflf^XlO-1  INITIAL  MEAN  VALUE  1IHTYPCNA)  = X***X10~ 


DEVICE  TYPE:  ADSP-1016  16X16  BIT  MULTIPLIER  DEVICE  TYPE:  RDSP-1016  16X16  BIT  MULTIPLIER 

MFG : ADI  5 DEVICES  TEST  DOTE  06-29-64  MFG : ADI  5 DEVICES  TEST  DOTE  06-29-64 

REF:  JPL  LOG  1064-1  DATE  CODE  6322  REF:  JPL  LOG  1064-3  DOTE  CODE  6322 
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5-68 


INITIAL  MEAN  VALUE'  10ZL  fNA)  = 1.16X10+1  INITIAL  MEAN  VALUE  10ZL  (NA)  - 1.16X10' 


DEVICE  TYPE:  ADSP-1016  16X16  BIT  MULTIPLIER  DEVICE  TYPE:  ADSP-1016  16X16  BIT  MULTIPLIER 
MFG-  ADI  S DEVICES  TEST  DATE  06-29-64  MFG : qQ]  3 DEVICES  TEST  DOTE  06-29-6 
REF:  JPL  LOG  1064-2  DATE  CODE  6322  RCF : JPL  LOG  1064-4  DATE  CODE  6322 
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5-69 


INITIAL  MEAN  VALUE  I0ZH  (NA1  - ****X10“ 


DEVICE  TYPE:  ADSP-1016  36X16  BIT  MULTIPLIER  DEVICE  TYPE:  ADSP-1016  36X36  BIT  MULTIPLIER 

MEG:  ADI  5 DEVICES  TEST  DOTE  06-29-64  MFC':  ADI  3 DEVICES  TEST  DATE  06-29-64 

REF:  JPL  LOG  1064-2  DATE  CODE  8322  REF:  JPL  LOG  1064-4  DATE  CODE  8322 
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5-70 


INITIAL  MEAN  VALUE  VOH-TYP(V)  ~ 4/ 76X10"°  INITIAL  MEAN  VALUE  VOH-TYP(V)  - 4 .16X30" 


DEVICE  TYPE:  ADSP-1016  36X16  BIT  MULTIPLIER  DEVICE  TYPE:  ADSP-1016  16X16  BIT  MULTIPLIER 
MFG : ADI  5 DEVICES  TEST  DATE  06-29-64.  MFG : RDI  5 DEVICES  TEST  DOTE  06-29-64 
REF:  JPL  LOG  1064-2  DOTE  CODE  6322  REF:  JPL  LOG  1064-4  DATE  CODE  6322 
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5-71 


INITIAL  MEAN  VALUE  lOi-fTYPCMA)  ^ 9.23X10“°  INITIAL  MEAN  VALUE  IOHTYPCMA)=  9.23X30“' 


DEVICE  TYPE:  ADSP-1036  36X16  BIT  MULTIPLIER  DEVICE  TYPE:  ADSP-1016  16X16  BIT  MULTIPLIER 

MFG : 9D3  5 DEVICES  TEST  DATE  06-29-84  MEG:  <=03  5 DEVICES  TEST  DOTE  06-29-64 

REF:  TPL  LOG  1064-2  DOTE  CODE  6322  REF:  JPL  LOG  1064-4  DOTE  CODE  6322 
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5-72 


INITIAL  MEAN  VALUE  VOLTVP(MV)  = 1 ,60X10+e  INITIAL  MEAN  VALUE  VOLTYP(MV;  = 1.60X30' 


DEVICE  TYPE:  ADSP-1016  16X16  BIT  MULTIPLIER  DEVICE  TYPE:  ADSP-1016  16X16  BIT  MULTIPLIER 

MFG : EDI  5 DEVICES  TEST  DATE  06-29-64  MFC:  ADI  5 DEVICES  TEST  DATE  06-29-64 

REF:  JPL  LOG  1064-2  DATE  CODE  6322  REF:  JPL  LOG  1064-4  DATE  CODE  6322 
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INITIAL  MEAN  VALUE  IOLTYPCMA!  = 6.67X10+0  INITIAL  MEAN  VALUE  I OLTYP fMA)  = e^TXlO' 


DEVICE  TYPE:  PDSP-1Q36  16X36  BIT  MULTIPLIER  DEVICE  TYPE:  0DSP-1Q16  16X36  B]T  MULTIPLIER 

MFC:  0D3  3 DEVICES  TEST  DATE  06-29-64  MFC:  ODI  3 DEVICES  TEST  DOTE  06-29-64. 

REF:  JPL  LOG  1065-1  DOTE  CODE  6322  REF:  JPL  LOG  1065-3  DOTE  CODE  6322 
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36  BIT  MULTIPLIER 
TEST  DOTE  06-29-64 


(bui)i-ocn  Nuaui 


INITIAL  MEAN  VALUE  JDD-KMA1  = 1 .33X10"1  INITIAL  MEAN  VALUE  1DD-1  (MAI  = 3.33X10" 


DEVICE  TYPE : ADSP-3036  34X36  BIT  MULTIPLIER  DEVICE  TYPE:  ADSP-3036  36X36  BIT  MULTIPLIER 

MFCS : ADI  3 DEVICES  TEST  DFlTE  06-29-64  MFG : ADI  3 DEVICES  . TEST  DRTE  06-29-64 

REF*:  JPL  LOG  3063-3  DATE  CODE  6322  REF* : JPL  LOG  3 065-3  DRTE  CODE  6322 
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5-76 


INITIAL  MEAN  VALUE  IDD-2CMA!  = 3 .26X3041  INITIAL  MEAN  VALUE  IDD-2CMA1  = 3.26X30' 


DEVICE  TYPE:  ADSP-3036  36X36  B3T  MULTIPLIER  DEVICE  TYPE:  ADSP-3036  36X36  B3T  MULTIPLIER 

MFG : RDj  3 DEVICES  TEST  DATE  06-29-64  MEG : ADI  3 DEVICES  TEST  DRTE  06-29-64 

REF:  JP1_  LOG  3 063-3  DRTE  CODE  6322  REF:  JPL  LOG  3 065-3  DRTE  CODE  6322 
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INITIAL  MEAN  VALUE  TDELAY (NS  1 = 3.7TX3041  INITIAL  MEAN  VALUE  TDELAY (NS1  = 3.T7X30' 


Device  TYPE:  ADSP-1016  16X36  BIT  MULTIPLIER  DEVICE  TYPE:  ADSP-1036  16X36  BIT  MULTIPLIER 

Mf'G:  ADI  3 DEVICES  TEST  DOTE  06-29-64  MFC:  ADI  3 DEVICES  TEST  DOTE  06-29-6 


DOSE,  rads(Si)  Co®0  Gammas  DOSE,  rads(Si)  CobU  Gammas 

( 3 ) T SETUP  ( VDD-5 V ) IN  NS  : VS  DOSE  (3)TSETUPCVDD=3V)  IN  NS:  VS  DOSE 

INITIAL  MEAN  VALUE  TSETUPfNS)  = 3 .'73X104*  INITIAL  MEAN  VALUE  TSETUPCNS1  = 3 .*73X3 0*1 


DEVICE  TYPE:  ADSP-1Q36'  36X36  BIT  MULTIPLIER  DEVICE  TYPE:  ADSP-3036  36X36  BIT  MULTIPLIER 

MFC:  ADI  3 DEVICES  TEST  DATE  06- ‘<29-64  MFG  s ADI  3 DEVICES  TEST  DATE  06-29-64 

REE:  JPL  LOG  3065-3  DATE  CODE  6322  REF:  JPL  LOG  3065-3  DATE  CODE  6322 
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5-79 


INITIAL  MEW  VALUE  I1LTYPCNAI  = ****X30~ 


DEVICE  TYPE:  ADSP-1Q16  36X16  B3T  MULT 3 PL  3 EP  DEVICE  TYPE':  ADSP-1016  16X16  BIT  MULTIPLIER 

MF6:  AD  3 3 DEVICE'S  TEST  DATE  06-29-64  MFC : AD  3 3 DEVICES  TEST  DATE  06-29-64 

REF:  JPL  LOU  1065-1  DATE  CODE  6322  RL'F : JPL  LOG  1065-3  DATE  CODE  6322 


1^ 


(UN)dAlHll  NfcDW 


5-80 


INITIAL  MEAN  VALUE"  IIHTYP(NA)  = ****X10-J  INITIAL  MEAN  VALUE  IIHTYPfNAl  = KfcfcKXlO'1 


DEVICE  TYPE:  ADSP-3036  36X36  BiT  MULTIPLIER  DEVICE  TYPE:  ADSP-3036  16X36  BIT  MULTIPLIER 

MFCS : RDI  3 DEVICES  TEST  DRTE  06-29-64  MFC:  RD3  3 DEVICES  TEST  DATE  06-29-64 

REF:  JPL  LOG  3065-3  DRTE  CODE  6322  REF:  JPL  LOG  3065-3  DRTE  CODE  6322 


(ON)  1201  NU3W 


(UN)  1Z0I  NU3N 


5-81 


INITIAL  MEAN  VALUE  IOZL  (NO)  - 2.6'/X30”°  INITIAL  MEAN  VALUE  10ZL  (NA1  = 2.69X30' 


DEVICE  TYPE:  ADSP-3016  16X36  BIT  MULTIPLIER  • DEVICE  TYPE:  ADSP-1016  16X16  BIT  MULTIPLIER 

MFG : ADI  3 DEVICES  TEST  DOTE  06-29-64  MFG : ADI  3 DEVICES  TEST  DATE  06-29-64 

REF:  JPL  LOG  1063-2  DATE  CODE  6322  REF : JPL  LOG  1065-4  DATE  CODE  6322 
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5-83 


INITIAL  MEAN  VALUE  VOH-TYPfVl  = 4.60X10“°  INITIAL  MEAN  VALUE  VOH-TYPfVl  = 4.80X10“ 


DEVICE  TYPE:  ADSP-1016  16X36  BIT  MULT ] PL ] ER  DEV] CE  TYPE : ADSP-1016  16X16  BIT  MULTIPLIER 

MFG:  HD]  3 DEVICES  TEST  DATE  06-29-64  MFG : HD 3 3 DEVICES  TEST  DATE  06-29-64 

REF:  JPL  LOG  1065-2  DflTE  CODE  6322  REF:  JPL  LOG  1065-4  DBTE  CODE  6322. 


(UW)dAiioi  Ntow 


5-86 


INITIAL  MEAN  VALUE  I OLTYP (MA 1 = 6 .OIXIO40  INITIAL  MEAN  VALUE  IQLTYPCMA1 


DEVICE  TYPE:  ADSP-1016A  CMOS  L6  x 16  Bit 


TEST  DATE:  10-23-84 


Multiplier  DATE  CODE:  8435 

MFG:  ADI  5 Devices  SOURCE:  Co60,  1.25  MeV  y 

REF:  JPL  LOG  1109 

The  ADSP-1016A  is  the  latest  version  of  the  16x16  bit  CMOS  Multiplier  which  is 
manufactured  by  Analog  Devices,  Inc.  (ADI).  This  device  is  a pin-for-pin 
replacement  for  the  older  model  ADSP-1016. 

The  following  changes  have  been  made  on  the  newly  designed  ADSP-1016A: 

1.  Geometry  Shrink  (x3)  to  1.5  micron 

2.  Thinner  Oxides 

3.  Lowered  processing  temperatures 

4.  Titanium  - Tungsten  layer  under  the  metalization 

5.  Process  changes 

6.  Positive  Photo-resist 

7.  Faster  by  3 times 

8.  ICC  is  30%  higher 


A total  of  five  samples,  log  1109,  of  the  ADSP-1016A  (date  code  8435)  were 
radiation  tested  at  BREL  on  October  23,  1984.  The  devices  were  packaged  in  64 
pin  DIP's.  The  test  procedure  was  RTR368A  using  Co^  (1.25  MeV  gamma 
rays).  The  radiation  levels  were  6,  10,  15,  20,  25  and  50  krad(Si). 

All  measured  parameters  were  within  manufacturer’s  specification  to  25  krad(Si) 
except  for  IDD-1  which  exceeds  specification  at  15  krad(Si)  and  IDD-2  which 
exceeds  specification  at  25  krad(Si).  Both'  IDD  parameters  are  about  four 
times  harder  than  the  previously  tested  ADSP-1016. 


Parameter  Exceeding 
Spec 


ADSP-1016 
d/c  8317/8322 


IDD-1 

IDD-2 


4 krad(Si) 
6 krad(Si) 


At  50  krad(Si)  all  devices  failed  catastrophically. 


ADSP-1016A 
d/c  8435 


15  krad(Si) 
25  krad(Si) 


5-87 


DEVICE  TYPE:  ADSP-1016A  CMOS  16  x 16  Bit 


TEST  DATE:  10-23-84 


Multiplier  DATE  CODE:  8435 

MFG:  ADI  - 5 Devices  SOURCE:  Co60,  1.25  MeV  y 

REF:  JPL  LOG  1109  ' 

(continued ) 

These  devices  are  rated  at  18  krad(Si)  for  total  dose  applications.  Because 
of  process  changes,  it  is  recommended  that  the  flight  lot  be  radiation  tested 
to  verify  the  hardness  of  the  flight  devices.  Also,  these  devices  have  40 
storage  elements  within  the  circuit  which  may  be  Single  Event  Upset  (SEU) 
sensitive.  Therefore,  it  is  recommended  that  an  SEU  evaluation  be  conducted,  0 
and  if  an  upset  or  latchup  would  cause  a problem  with  your  system,  an  SEU  test 
should  then  be  conducted. 


5-88 


DEVICE  TYPE:  AM6108  8 Bit  A/D  Converter 

MFG:  AMD  6 Devices 

REF:  JPL  LOG  0969 


TEST  DATE:  3-3-83 

DATE  CODE:  8237DM 

SOURCE:  Dynamition,  2.5  MeV  e 


RADIATION  BIAS  CONDITION:  V = 5 volts 

L* 


RESULTS:  Worst-Case  Parameter  Values, 

External  Reference  Voltage  to 

REFIN 


Total 
Dose, 
krad(Si ) 

IIL» 

nA 

(maximum) 

1 IH » 

ma 

(maximum) 

V0L» 

mV 

(maximum) 

J0L» 

mA 

(minimum) 

V0H* 

V 

(minimum) 

IOH» 

mA 

(minimum) 

Initial 

1.0 

8.88 

350 

13.2 

2.90 

-13.6 

30 

1.0 

9.34 

352 

12.9 

3.10 

-13.7 

75 

1.0 

9.77 

354 

12.6 

3.00 

-13.6 

150 

1.0 

10.40 

356 

12.4 

2.85 

-13.5 

300 

1.0 

11.05 

358 

12.0 

2.04 

Fail 

600 

1.0 

7.40 

347 

13.6 

Fail 

Fail 

Total 

Dose, 

krad(Si) 

XSC* 

mA 

(minimum) 

I0ZH » 

HA 

(maximum) 

r0ZL* 

nA 

(maximum ) 

VREF> 

V 

(Amaximum) 

VRF-REG> 

mV 

(Amaximum) 

OFFSET 

mV 

(Amaximum) 

Initial 

-34.7 

5.27 

1.00 

— 

— 

— 

30 

-34.6 

5.08 

1.00 

-2.85 

204 

-20 

75 

-34.5 

5.28 

1.00 

-5.12 

169 

-37 

150 

-34.4 

5.2L 

1.00 

-8.13 

150 

-58 

300 

-34.2 

5.28 

1.45 

-12.51 

135 

-95 

600 

-34.0 

3.94 

4.65 

-13.87 

103 

Fail 

5-89 


DEVICE  TYPE:  AM6108  8 Bit  A/D  Converter 


TEST  DATE:  3-3-83 

DATE  CODE:  823 7DM 

SOURCE:  Dynamition,  2.5  MeV  e 


MFG:  AMD  6 Devices 

REF:  JPL  LOG  0969 


( continued ) 


Total 

Dose 

k rad (Si ) 

0FF-ERR, 

LSB 

(Amaximum) 

NON-LIN, 

LSB 

(Amaximum) 

GAIN, 

LSB 

(Amaximum) 

JCC> 

mA 

(maximum) 

^E* 

mA 

(maximum) 

Initial 

— 

— 

— 

42.2 

-68.1 

30 

-0.5 

-0.2 

0.3 

41.3 

-66.5 

75 

-0.7 

-0.2 

0.9 

40.9 

-65.4 

150 

1.0 

-0.2 

1.6 

39.7 

-63.8 

300 

2.0 

-0.4 

2.6 

38.9 

-61.7 

600 

Fail 

Fail 

Fail 

33.0 

-53.3 

5-90 


DEVICE  TYPE:  AM6312  32B1T  PDC  DEVICE  TYPE:  AM6112  12BIT  ADC 

MFG : AMD  6 DEVICES  TEST  DOTE  7-20-64  MFQ : AMD  6 DEVICES  TEST  DOTE  7-20-64 

REF:  JPL  LOQ  1062-3  DATE  CODE  6410DP  _ REF:  JPL  LOQ  1062-4  DATE  CODE  6410DP 
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DEVICE  TYPE:  AM6112  32B3T  ADC  DEVICE  TYPE:  AM6112  12BIT  ADC 

MFC:  AMD  6 DEVICES  TEST  DATE  T-20-64  ' MFG : AMD  6 DEVICES  TEST  DATE  T-20-6 

REF:  JPL  LOG  1062-3  DATE  CODE  F430DP  REF:  JPL  LOG  1062-3  DATE  CODE  6410DP 


( A ) J3dA  Nb3U 


5-100 


( AW )13SJJ0  NU3W 
5-101 


DEVICE  TYPE:  AM6112  12B1T  ADC  DEVICE  TYPE:  AM6112  12B1T  ADC 

MFG : AMD  6 DEVICES  TEST  DATE  7-20-84  MEG : AMD  6 DEVICES  TEST  DATE  7-20-84 

REF:  JPL  LOG  1062-5  DATE  CODE  8410DP  REF:  JPL  LOG  1062-6  DATE  CODE  8410DP 
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5-102 


O 


INITIAL  MEAN  VALUE  OFFERR(LSB)-  1 ,50X10+°  INITIAL  MEAN  VALUE  0FFERRCLS3) 


DEVICE  TYPE:  AM6112  12B1T  ADC 

MFG : AMD  6 DEVICES  TEST  DOTE  7-20-64 

REF : JPL  LOG  1062-5  DATE  CODE  6410DP 
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5-103 


INITIAL  MEAN  VALUE  NONLIN(LSB>=  1.61X10 


DEVICE  TYPE : AM6112  12B1T  ADC  DEVICE  TYPE:  AM6112  12BIT  ADC 

MFG:  AMD  6 DEVICES  TEST  DATE  *7-20-64  MEG:  AMD  6 DEVICES  TEST  DATE  *7-20-64 

REF:  JPL  LOG  1062-5  DATE  CODE  6410DP  REF:  JPL  LOG  1062-6  DATE  CODE  6410DP 


5-104 


INITIAL  MEAN  VALUE  GA1NCLSB)  = 1.57X1 0+°  INITIAL  MEAN  VALUE  GA] N(LSB i = 1.57X10' 


DEVICE  TYPE  • PM6112  32B3T  GDC  DEVICE  TYPE:  GM61 32  12BIT  GDC 

MFG:  GMD  6 DEVICES  TEST  DGTE  "7-20-64  MEG:  RMD  6 DEVICES  TEST  DOTE  "7-20-64 

REF:  JPL  LOG  3062-3  DRTE  CODE  6430DP  REF:  JPL  LOG  3062-6  DATE  CODE  6410DP 
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5-106 


DEVICE  TYPE:  AM6148  8 Bit  A/D  Converter 


TEST  DATE:  7-15-82 

DATE  CODE:  8220D 

SOURCE:  Dynamition,  2.5  MeV  e 


MFG:  AMD  4 Devices 

REF:  JPL  LOG  0823 

Four  samples  of  the  AMD  AM6148,  8-bit,  analog-to-digi tal  converter  (date  code 
8220D)  were  tested  per  RTR  342,  15  July  1982  on  the  Dynamitron  at  the  Boeing 
Radiation  Effects  Lab  (BREL).  The  total  dose  levels  were  30,  75,  150,  300, 

600  krad(Si),  and  1 Mrad(Si). 

Note:  The  AMD  AM6148  is  from  a family  of  ADC's  which 

includes  the  AM6108  8-bit  and  the  AM6112  12-bit  ADC's. 

All  three  devices  use  the  same  cell  structures  and 
processes.  Therefore,  the  radiation  test  results  from 
this  test  of  the  AM6148  should  be  similar  to  the 
test  results  expected  from  the  AM6108  and  AM6112  ADC's. 

Test  Results 

The  first  failure  was  after  a total  dose  of  600  krad(Si).  Device  S/N  101 

failed  V and  I on  data  line  7.  V_„_  was  degraded  with  a A of  9mV 
Un  Un  KLr 

and  the  Gain  Error  increased  by  a factor  of  two.  The  other  devices  tested 
indicated  nominal  changes. 

At  1 Mrad(Si)  total  dose  devices  S/N  101  and  104  failed  most  of  the  tested 
parameters.  S/N  102  and  103  remained  functional  and  only  slightly  degraded. 
Leakage  does  not  seem  to  be  a problem  as  typical  leakage  currents  increased  by 
only  a factor  of  two,  which  is  a very  small  increase. 

Remarks 


The  overall  test  results  indicate  that  these  devices  are  useable  to  300 
krad(Si).  Because  these  devices  are  from  a very  early  production  run,  further 
testing  will  be  required  after  the  final  design  and  processing  "tweaks”  are 
completed  to  establish  their  production  lot  radiation  hardness.  Because  of 
their  similarity  to  the  AM6148,  the  AM6108  and  AM6112  ADC's  should  be  of 
similar  hardness,  but  these  devices  need  to  be  radiation  tested  to  establish 
their  individual  hardness  levels. 


5-107 


DEVICE  TYPE:  AM6346  6B1T  ADC  DEVICE  TVPE : AM6346  6BIT  ADC 

MFQ:  AMD  3 DEVICES  TEST  DATE  7-3 9-64  MFG : AMD  5 DEVICES  TEST  DATE  7-39-64 

REF:  JPL  LOQ  3063-3  DATE  CODE  6405DP  REF:  JPL  LOU  3063-2  DATE  CODE  6405DP 


5-109 


INITIAL  MEAN  VALUE  IILCNA)  = ***#X30"1  INITIAL  MEAN  VALUE  IILfNAJ  = ****X30~5 


DEVICE  TYPE:  AM6346  6BIT  ADC  DEVICE  TYPE:  AM6346  6B1T  ADC 

MFC:  AMD  5 DEVICES  TEST  DRTE  *7- 19-64  MFCi : AMD  5 DEVICES  TEST  DATE  -7-39-64 

REF:  JPL  LOG  1063-1  DRTE  CODE  6403DP  REF:  JPL  LOG  1063-2  DRTE  CODE  6405DP 
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5-110 


INITIAL  MEAN  VALUE  V0H(V1  = 3.33X30“°  INITIAL  MEAN  VALUE  VOH(V)  = 3.33X30“' 


DEVICE  TYPE:  AM6U6  6BIT  ADC  DEVICE  TYPE:  AM6146  6BIT  ADC 

MEG:  AMD  5 DEVICES  TEST  DOTE  '7—19—64  MFG : AMD  5 DEVICES  TEST  DRTE  T- 3 9-64 

REF:  JPE  LOG  3063-3  DRTE  CODE  6405DP  REF:  JPL  LOG  1063-4  DRTE  CODE  6403DP 
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5-116 


INITIAL  MEAN  VALUE  JOZLCNA)  = 4.76X30+3  INITIAL  MEAN  VALUE  IOZL(NA)  = 4.TSX10 


DEVICE  TYPE:  AM6146  6BIT  ADC  DEVICE  TYPE:  AM6146  6BIT  ADC 

MFG:  AMD  5 DEVICES  TEST  DATE  7-1 9-84  MFG : AMD  5 DEVICES  TEST  DOTE  7-19-64 

REF:  JPL  LOG  1063-3  DATE  CODE  6403DP  REF:  JPL  LOG  1063-4  DATE  CODE  6403DP 


5-117 


INITIAL  MEAN  VALUE  VREFCV)  = 2.51X10+o  INITIAL  MEAN  VALUE  VPEFiVl  = 2.51X10' 


DEVICE  TYPE:  AM6348  8BIT  ADC  DEVICE  TYPE:  AM6346  6BIT  ADC 

MEG : AMD  5 DEVICES  TEST  DATE  7—39—64  MEG:  AMD  - 5 DEVICES  TEST  DATE  A-19-64 

REE:  .JPL  LOG  3063-3  DATE  CODE  6405DP  REE:  JPL  LOG  3063-4  DATE  CODE  6405DP 


(AW)93tiJtfA  NtOUi 


( AW )93ti 3dA  NU3W 


5-118 


INITIAL  MEAN  VALLE  VRFREG(MV)  = 6.56X30+0  INITIAL  MEAN  VALUE  VPFPEGCMV1  = 8.56X10 


DEVICE  TYPE:  AM6148  8BIT  ADC  DEVICE  TYPE:  AM6148  8BIT  ADC 

MFC:  AMD  S DEVICES  TEST  DATE  *7-19-84  MFG : AMD  5 DEVICES  TEST  DATE  *7-19-34 

REF:  JPL  LOS  1063-3  DATE  CODE  6405DP  REF:  JPL  LOB  1063-6  DATE  CODE  6403DP 


( AW )13SJJD  Nb3W 


INITIAL  MEAN  VALUE  0FFSETCMV1  - 8 .25X10+°  INITIAL  MEAN  VALUE  OFFSET ( MV ) = 6 .25X10+° 


5-120 


DeVlCL'  TYPE:  PM6146  SB1T  PlDC  DEVICE  TYPE:  AM6146  6B1T  FlDC 

MEG:  AMD  5 DEVICES  TEST  DATE  '7-19-64  MFG : AMD  5 DEVICES  TEST  DOTE  7-19-64 

REF:  JP|_  LOG  1063-5  DATE  CODE  64Q5DP  REF:  JPL  LOG  1063-6  DOTE  CODE  6403DP 
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5-121 


_0tXt8‘  V ~ (9SDNI1N0N  TfllUA  NtOW  "lUIitNI  t._GtXl8' ? ~ (9S1)  N [ 1NDN  3IT10A  N03W  ItHUNI 


DEVICE  TYPE:  AM6146  SB  IT  ADC  DEVICE  TYPE:  AM6146  6BIT  ADC 

MFG : AMD  3 DEVICES  TEST  DATE  T- 19-64  MFC:  AMD  5 DEVICES  TEST  DATE  7-19-64 

REF:  JPL  LOG  1063-3  DRTE  CODE  6403DP  REF:  JPL  LOG  1Q63-6  DRTE  CODE  6405DP 
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5-122 


INITIAL  MEAN  VALUE  GAIN(LSB 1 = 3.93X10'°  INITIAL  MEAN  VALUE  GAIN(LSB)  = 3 .93X10-1 


DEVICE  TYPE:  RM6146  EBIT  ADC  DEVICE  TYPE:  ftM614.fi  6BiT  ftDC 

MFG : AMD  5 DEVICES  TEST  DATE  *7-19-64  MEG:  AMD  3 DEVICES  TEST  DOTE  '7-19-64 

REF:  JPL  LOG  1063-5  DOTE  CODE  64Q3DP  REF:  JPL  LOG  1063-6  DRTE  CODE  64Q5DP 
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5-124 


DEVICE  TYPE:  CD4033  DUAL  OF  IF  DEVICE  TYPE : CD4033  DUAL  DF/F 

*1FQ:  SSS  3 DEVICES  TEST  DATE  3-39-63  MFG : SSS  3 DEVICES  TEST  DATE  3-39 

REF  : JPL  LOG  3 322-3  DATE  CODE  tS323  REF : JPL  LOB  3 322-3  DATE  CODE  6323 
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5-125 


INITIAL  MEAN  VALUE  1003  CNA1  = 3 . 43X  3041  INITIAL  MEAN  VALUE  IDD2(NA)  = 3.57X30' 


DEVICE  TYPE:  CO4013  DUAL  OF  IF  DEVICE  TYPE:  C04Q13  DUAL  OF  IF 

MFC:  SSS  3 DEVICES  TEST  DATE  3- 3 9-63  MFC:  SSS  3 DEVICES  TEST  DATE  3- 

REF:  JPL  LO0  3322-1  DATE  CODE  S323  REF:  JPL  LO0  3322-3  DATE  CODE  A3: 


VALUE  VTN3CV1  = 3 .99X3040  INITIAL  MEAN  VALUE  VTN4CV1  = 2.09X3040 


DEVICE  TYPE:  CD4033  DUAL  D FIF  DCV1CE  TYPE:  CD4033  DUAL  Of-' IF 

MFQ  :SSS  3 DEVICES  TEST  DATE  3-39-65  ?1FQ:  SSS  5 DEVICES  TEST  DATE  3-19-63 

REF:  JPL  LOQ  3322-2  DATE  CODE  6323  REF:  JPL  LOS  3322-2  DATE  CODE  6323 


(A)  TIN-LA  NU3W 


(A)OTNIA  NU3U 


5-129 


INITIAL  MEAN  VALUE  VTN30IV1  = 2.1OX3O+0  INITIAL  MEAN  VALUE  VTN33 (VI  = 2.03X30+0 
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5-130 


INITIAL  MEAN  VALUE  VTP3(V1  = 3 .64X30+0  INITIAL  MEAN  VALUE  VTP4CV1 


DEVICE  TYPE;  CD4033  DUAL  DF/F  DEVICE  TYPE;  CD4033.  DUAL  DF/F 

we:  SSS  5 DEVICES  TEST  DOTE  3-39-63  WQ : SSS  5 DEVICES  TEST  DOTE  3-39 

REF : JPL  LOO  3 322-3  DATE  CODE  6323  REF:  JPL  LOO.  3 322-3  ...  DOTE  CODE  6323 


( A ) 9dlA  N03U 


5-131 


VALUE  VTP5CV)  = 3 .62X3O+0  INITIAL  MEAN  VALUE  VTP6CV 


DEVICE  TYPE:  CD4013  DUAL  DF/F  DEVICE  TYPE:  CD4013  DUAL  DF IF 

MFQ:  SSS  5 DEVICES  TEST  DATE  3-19-63  MFG : SSS  3 DEVICES  TEST  DOTE  3-19-63 

REF:  JPL  LOQ  1122-3  DOTE  CODE  6321  REF:  JPL  LOB  1122-3  DOTE  CODE  6321 


( A }6dlA  NfcGUi 


( A ) 9dlA  NU3ki 


5-132 


INITIAL  MEAN  VALUE  VTP6CV1  = 1.66X10+°  INITIAL  MEAN  VALUE  VTP9CV1  = 1 .6TX10 


DEVICE  TYPE:  CD4013  DUAL  DF/F  DEVICE  TYPE:  CD4013  DUAL  DF/F 

.1FQ:  SSS  3 DEVICES  TEST  DOTE  3- 1 9-65  MFE : SSS  3 DEVICES  TEST  DATE  3-19-63 

REF:  JPL  LOS  1122-3  DATE  CODE  6321  REF:  JPL  LOQ  1122-3  DRTE  CODE  6321 
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5-133 


INITIAL  MEAN  VALUE  VTP10CV1  = 1 .66X10+0  INITIAL  MEAN  VALUE  VTP11CV1  = 1 .64X10+0 


DEVICE  TYPE:  CD4060  COUNTER / D 1 V ] D£ 1 OSC  DEVICE  TYPE:  CD4060  COUNTER / D I V I D£ I OSC 

MFG:  SSS  5 DEVICES  TEST  DATE  3-6-65  MFG : 535  3 DEVICES  TEST  DOTE  3-6-65 

REF:  JPL  LOG  1123-1  DATE  CODE  632*7  REF:  JPL  LOG  1123-2  DATE  CODE  632*7 
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5-134 


INITIAL  MEAN  VALUE  IDD1CUA1  = 3.16X10"3  INITIAL  MEAN  VALUE  IDD1CUA1  = 3.16X10' 


DEVICE  TYPE:  C04060  COUNTER /DIVIDE/ CISC  DEVICE  TYPE:  CD4Q60  COUNTER /D1 VI DE/OSC 
MFC:  SSS  5 DEVICES  TEST  DATE  3-6-63  (1F6:SSS  5 DEVICES  TEST  DATE  3- 
REF:  JPL  LOG  1123-1  DATE  CODE  632Y  REF:  JPL  LOG  1123-2  DATE  CODE  63 


(A)TN1A  NU3W 


DEVICE  TYPE:  CD4060  COUNTER / D 1 V 1 0£ / OSC  DEVICE  TYPE : CD406Q  COUNTER 'DIVIDE/ CISC 

Mf-eSSS  5 devices  test  date  3-6-65  MFGrsss  5 Devices  TeST  DOTE  3-. 

REF:  -TPL  LOS  1123-1  DATE  CODE  632T  REF:  JPL  LOG  1123-2  DOTE  CODE  63 


(A)TdlA  N03W 


5-138 


INITIAL  MEAN  VALUE  VTPKVI  = 1 .54X10" 


DEVICE  TYPE:  CD4060  COUNTER /DIVIDE/ JSC  DEVICE  TYPE:  CD4060  C0UNTER/D1  VIDE/ CISC 

MFC : SSS  5 DEVICES  TEST  DATE  3-6~65  HFG:SSS  5 DEVICES  TEST  DOTE  3-6-65 

REF:  JPL  LOG  1123-1  DATE  CODE  6327  REF:  JPL  LOG  1123-2  DATE  CODE  6327 


( A ) 2dlA  NtOU 


(A)SdlA  NtGW 


5-139 


INITIAL  MEAN  VALUE  VTP2CVI  = 1 .71X10"°  INITIAL  MEAN  VALUE  VTP2CV1  = 1 .73X10"' 


DEVICE  TYPE:  CMP05  COMPARATOR  DEVICE  TYPE:  CMP05  COMPARATOR 

MFG:  PM I 6 DEVICES  TEST  DATE  9-14-81  MFG:  PMl  6 DEVICES  TEST  DATE  9-14-81 

REP:  JPL  LOG  0767-1  OATE  CODE  6041  REF:  JPL  LOG  0767-1  DATE  CODE  6041 
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5-140 


1*01X9? ‘2  a ( ON ) SO  I 3rnbA  NW3W  TblilNI  ,.0tXl9-6  = (AOISOA  3VWA  N«3<  TtfUINI 


DEVICE  TYPE:  CMP05  COMPARATOR  DEVICE  TYPE:  CMP05  COMPARATOR 

MTQ:  PHI  6 OEVICES  TEST  DATE  9-14-81  MFC:  PM1  6 DEVICES  TEST  DATE  9-14-81 

REF:  JPL  LOG  0767-1  DATE  CODE  8041  REF:  JPL  LOG  0767-1  DATE  CODE  6041 
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5-141 


INITIAL  fCAN  VALUE  IB(NA)  * 6.31X10**  INITIAL  «AN  VALUE  ILH(UA)  * 2.46X10' 


(anmi  Nb3w 


5-142 
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DEVICE  TYPE:  Cf*>03  COMPARATOR  DEVICE  TYPE:  CMP05  COMPARATOR 

MFC:  PM!  6 DEVICES  TEST  DATE  9-14-61  MFG:  PMI  6 DEVICES  TEST  DATE  9-14-61 

REF:  JPL  LOG  0767-2  DATE  CODE  6041  , REF:  JPL  LOG  0767-2  DATE  CODE  6041 
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5-143 


INITIAL  ft  AN  VALUE  ICCL(MA)  = 7.33X10°  INITIAL  MEAN  VALUE  ICCH(MA)  = 9.92X10+0 


DEVICE  TYPE:  Cf*>03  COMPARATOR  DEVICE  TYPE : CMP03  COMPARATOR 

MTG:  PM/  6 DEVICES  TEST  DATE  9-14-31  MFG=  PM1  6 DEVICES  TEST  DATE  9-14-31 

REF:  JPE  LOG  0767-2  DATE  CODE  8041  . REF:  JPl  LOG  0767-2  DATE  CODE  8041 
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5-144 


DEVICE  TYPE:  CMP 05  COMPARATOR  DEVICE  TYPE:  CMP05  COMPARATOR 

MFG:  PMI  6- DEVICES  TEST  DATE  9-14-81  PM I 6 DEVICES  TEST  DATE  9-14-81 

REF:  JPL  LOG  0767-2  DATE  CODE  8041  REF:  JPL  LOG  0767-2  DATE  CODE  8041 
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5-145 


DEVICE  TYPE:  DGl5il  (DPST  FET  SWITCH]  DEVICE  TYPE:  DC 354  (DPST  FET  SWITCH) 

MFG  ‘ S3L  4 DEVICES  TEST  DATE  03-26-63  MFC : S1L  4 DEVICES  TEST  DRTE  03-26-63 

REF:  TPL  LOG  0663-3  DATE  CODE  6237  REF:  jpc  COG  0665-2  DOTE  CODE  6237 
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5-146 


INITIAL.  MEW  VALUE  IS  OFF (NAl  = 6.66X10  1 INITIAL  MEAN  VALUE  IS  OFFCNA)  = 6.66X30“ 


DEVICE  TYPE : 0G354  (DPST  FET  SWITCH]  DEVICE  TYPE ; DC 3 54.  (DPST  FET  SWITCH) 

MFG:  S3E  4 DEVICES  TEST  DOTE  05-26-63  MFG : S1L  4 DEVICES  TEST  DOTE  05-26-63 
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INITIAL  MEAN  VALUE  ]0  OFF(NA)  = 6.43X30-1  INITIAL  MEAN  VALUE  ID  OFFfNAl  ~ 6.43X30' 


DEVICE  TYPE : DG154  CDPST  PET  SWITCH]  DEVICE  TYPE:  QG154  (DPST  FET  SWITCH] 

MFC:  S]L  4 DEVICES  TEST  DOTE  05-26-63  MFC : S1L  4 DEVICES  TEST  DOTE  05-26-63 

REF:  TPL  LOB  0665-1  DOTE  CODE  6237  REF:  JR_  LOG  0665-2  DOTE  CODE  6237 
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5-148 


INITIAL  MEAN  VALUE  1D1SCJNCNA1  = 2.06X10-1  INITIAL  FEAN  VALUE  1D1S0NCNA]  = 2.06X10~ 


DEVICE  TYPE:  QG154  CDPST  FET  SW1TCH1  DEVICE  TYPE:  DG154  (DPST  FET  SWITCH) 

MFG : SJL  4 DEVICES  TEST  DOTE  03-26-63  MFG : S1L  4 DEVICES  TEST  DATE  05-26-63 

REF:  IPL  LOG  0665-1  . DOTE  CODE  623T  _ REF:  7Pl_  LOG  0665-2  DATE  CODE  6237 
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INITIAL  MEAN  VALUE  RDS  ON(OHM)=  2.16x1a*1  INITIAL  MEAN  VALUE  RDS  QN(OHM)=  2.16X10*1 


DEVICE  TYPE:  DG154  CDPST  FET  SWITCH)  DEVICE  TYPE ; DG154  CDPST  FET  SWITCH) 

MFC;  S1L  4 DEVICES  TEST  DOTE  05-26-63  MFC : 7IL  4 DEVICES  TEST  DOTE  05-26-63 

REF : TPL  LOG  0666- 1 DOTE  CODE  6237  REF : TPL  LOG  0666-2  DOTE  CODE  6237 
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5-152 


INITIAL  MEAN  VALUE  IDISCJNCNA)  = 1.15X10+0  INITIAL  MEAN  VALUE  IDISONCNA)  = 1.15X10+0 


DEVICE  TYPE:  0G154  CDPST  FET  SWITCH)  DEVICE  TYPE:  DG154  fDPST  FET  SWITCH! 

MFC : SIC  4 DEVICES  TEST  DOTE  03-26-63  MFC : SIC  4 DEVICES  TEST  DOTE  03-26-6 3 

REF:  .TPL  LOG  0667-1  DOTE  CODE  6237  REF:  TPL  LOG  0667-2  DOTE  CODE  6237 
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5-154 


INITIAL  MEAN  VALUE  IS  OFFING)  = 4 . 78XlO+0  INITIAL  MEAN  VOLUE  IS  OFF (NA1  = 4.76X10' 


DEVICE  TYPE:  0G154  CDPST  FET  SWITCH]  . DEVICE  TYPE:  0G154  (DPST  FET  SWITCH! 

MFC:  S1L  4 DEVICES  TEST  DATE  03-26-63  MFC : SIL  4 DEVICES  TEST  DATE  03-26-63 

REF:  JPL  LOG  0667-1  DATE  CODE  6237.  REF:  JPL  LOG  0667-2  DOTE  CODE  6237 
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5-156 


INITIAL  MEAN  VALUE  ID1S0NCNA)  = 9.69X10"1  INITIAL  MEAN  VALUE  3DIS0NINA1  = 9.69X10“ 


DEVICE  TYPE ; QG154  CDPST  FET  SWITCH]  DEVICE  TYPE  : DG1S4  CDPST  FET  SWITCH] 

F1FG : S1L  4 DEVICES  TEST  DATE  7-13-63  MFG:  SIC  4 DEVICES  TEST  DATE  7-13-63 

REF:  TPC  LOG  0666H-1  DATE  CODE  6237  REF:  TPL  LOG  0666H-2  DFtTE  CODE  8237 


r-> 


(bN).d.dD  SI  NtGU 


(bN)JJO  SI  Nb3h 


5-158 
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DEVICE  TYPE:  DG154  CDPST  FET  SWITCH!  DEVICE  TYPE:  DG154  CDPST  FET  SWITCH) 

fFG:  SI  l_  4.  DEVICES  TEST  DOTE  7-13-63  MFG : SIL  4 DEVICES  TEST  DOTE  7-13-63 

REF:  JPL  LOG  06660-1  DOTE  CODE  6237  REF:  JPL  LOG  06660-2  DOTE  CODE  6237 
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5-159 


INITIAL  MEAN  VALUE  ID  JFF(NA)  ^ 2.40X10'1  INITIAL  MEAN  VALUE  ID  OFF(NA)  = 2.40X10' 


DEVICE  TYPE:  DG154  (DPST  FET  SWITCH)  DEVICE  TYPE:  0G154  (DPST  FET  SWITCH) 

MEG:  S1L  4 DEVICES  TEST  DOTE  7-13-63  MFC : SIL  4 DEVICES  TEST  DATE  7-13-63 

REF : • JPL  LOG  0666ft- 1 DftTE  CODE  6237  REF : TPL  LOG  Q666ft-2  DftTE  CODE  6237 
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5-160 


INITIAL  MEftN  VftLUE  IDISONCNA)  = 1 .62X10 INITIAL  MEAN  VALUE  1D1S0NCNA)  ----  1.62X10“ 


DEVICE  TYPE:  DG3S4  (DPST  FET  SWITCH]  DEVICE  TYPE:  QG154  (DPST  FET  SWITCH] 

MFG:  S1L  4 DEVICES  TEST  DOTE  7-33-63  MFC:  S1L  4 DEVICES  TEST  DATE  7-13-83 

REF:  JPL  LOG  0868B-1  DATE  CODE  6237  REF'  TPL  LOG  0666B-2  DOTE  CODE  8237 
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5-162 


INITIAL  MEAN  VALUE  IS  OFFCNA1  = 2 .26X3CT1  INITIAL  MEAN  VALUE  IS  OFFCNA]  - 2.26X10“ 


DEVICE  TYPE:  DC 154  (DPST  FET  SWITCH)  DEVICE  TYPE:  DG154  CDPST  FET  SWITCH) 

MFC:  S1L  4 DEVICES  TEST  DATE  7-13-63  MFG:  S1L  4 DEVICES  TEST  DOTE  1-13-63 

REF:  JPL  LOG  0666B-1  DATE  CODE  6237  REF:  JPL  LOG  0666B-2  DATE  CODE  6237 


5-163 


INITIAL  MEAN  VALUE  ID  CFF(NA)  = 2.36X10"1  INITIAL  MEAN  VALUE  ID  OFF(NA)  ^ 2.36X10' 


DEVICE  TYPE:  DG154  (DPST  FET  SWITCH!  DEVICE  TYPE;  DG154  (DPST  FET  SWITCH) 

MFC : S1L  4 DEVICES  TEST  DOTE  7-13-63  ?1FG : S1L  4 DEVICES  TEST  DOTE  7-13-63 

REF:  JPL  LOG  0666B-1  DATE  CODE  6237  REF:  TPU  LOG  06665-2  DOTE  CODE  6237 


5-164 


INITIAL  f-EAN  VALUE  IDISONCNA)  = 1 .62X10“ 1 INITIAL  MEAN  VALUE  IDISONCNA)  = 1.62X10' 


DEVICE  TYPE:  DG 3 54  (DPST  FET  SWITCH)  DEV] CE  TYPE  : DG 3 54  (DPST  FET  SWITCH) 

flFG : SJL  6 DEVICES  TEST  DATE  6~23-63  MFC:  SIL  6 DEVICES  TEST  DATE  6-23-63 

REF:  JpL  LOG  0669A-3  DATE  CODE  623T  REF:  JPL  LOG  0660A-2  DATE  CODE  623'7  • 
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5-166 


INITIAL  MEAN  VALUE  IS  OFFfNAI  = 6.45X30"1  INITIAL  MEAN  VALUE  IS  OFFCNA1  - 6.45X30' 


DEVICE  TYPE:  DG1S4  (DPST  FET  SWITCH)  DEVICE  TYPE:  OGi 54  (DPST  FET  SWITCH) 

MFG:  S3L  6 DEVICES  TEST  DATE  fc-23-63  MEG:  S3L  6 DEVICES  TEST  DATE  6-23-63 

REF : JPL  LOG  0669A-1  DATE  CODE  8239  REF:  JPL  LOU  06693-2  DRTE  CODE  6239 
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5-167 


INITIAL  HERN  VALUE  ]D  OFF ( NA  1 - 3.03X10'°  INITIAL  MEAN  VALUE  ID  Off(NA)  - L.Oi.XlO" 


DEVICE  TYPE;  DG3S4  (DPST  FET  SWITCH)  DEVICE  TYPE:  DG154  (DPST  FET  SWITCH) 

MEG:  S3L  6 DEVICES  TEST  DATE  6~23~63  MEG : SIL  6 06?/ ICES  TEST  DOTE  6-23-63 

REF:  JPL  LOG  0669ft- 1 DftTE  CODE  6231  REF:  jpl  LOG  0669ft-2  0R7E  CODE  6231 
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INITIAL  MEAN  VALUE  IDIS0NCNA1  = 3 .64X10"°  INITIAL  MEAN  VALUE  IDIS0NINA1  - 1.64X30" 
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5-170 


INITIAL  MEAN  VALUE  IS  OFFCNAI  = 7.04X10  1 INITIAL  MEAN  VALUE  IS  OFFfNAI  = 7.04X10“ 


DEVICE  TYPE : DG354  (DPST  FET  SWITCH)  DEVICE  TYPE:  DG354  (DPST  FET  SWITCH) 

MFC:  SI  L 6 DEVICES  TEST  DATE  6-23-63  MFG ; S1L  6 DEVICES  TEST  DATE  6-23-63 

REF : JPL  LOG  0669B-  3 DATE  CODE  623T  RET : JPL  LOG  0669S-2  DATE  CODE  623*7 


(dN)JJO  01  NU3W 


INITIAL  MEAN  VALLE  ID  QFF(NA)  = 9.30X30-1  INITIAL  MEAN  VALLE  ID  OFFCNA)  = 9. 30X30“ : 


DEVICE  TYPE:  DC 154  (DPST  FET  SWITCH)  DEVICE  TYPE:  DG 354  (DPST  FET  SWITCH) 

MFC  • S1L  6 DEVICES  TEST  DATE  6-23-63  MFC ! S3L  6 DEVICES  TEST  DOTE 

REF : JPL  LOG  06696-1  DOTE  CODE  6237  REF : JPL  LOG  0669B-2  DFJTE  CODE 
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5-172 


INITIAL  MEAN  VALUE  IDISGNCNA)  - 6.35X3Q"1  INITIAL  MEAN  VALUE  1DIS0NCNA)  = 6.35X30" 
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5-173 


INITIAL  MEAN  VALUE  RDSONCOl  - 2.26X10+1  INITIAL  MEAN  VALUE  RDSCINCOl  - 2.26Xj  Cf* 


Device  TYPE:  36154.  (DPST  FET  SWITCH)  DEVICE  TYPE:  Q6154  (DPST  FET  SWITCH) 

PFG:  5 IE  4 DEVICES  TEST  DOTE  6-26-63  MFC:  SIL  4 DEVICES  TEST  DOTE  6-26-63 

EE'F  : TPL  LOG  06 9 OR- 1 DOTE  CODE  623T  FEF : TPL  LOG  06900-2  DOTE  CODE  623T 


(bN).-UD  SI 


INITIAL  MEAN  VALUE  IS  0FFINA1  = 6.6SX1Q"'-  INITIAL  MEAN  VALUE  IS  OFF  ( MO  i - 6.65X10“ 


DEVICE  TYPE:  0G154  (DPST  FET  SWITCH)  DEVICE  TYPE:  DC  154.  (DPST  FET  SWITCH) 

fIFG:  51 L 4 DEVICES  TEST  DATE  6-26-63  NFG : S1L  4 DEVICES  TEST  DATE  6-26-63 

KEF  : .TPL  LOG  0690R- 1 DATE  CODE  6239  KEF  : JPL  LOG  0690R-2  DfiTE  CODE  6239 
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5-175 


liCVICE  TYPE:  DG 154  (DPST  FET  SWITCH)  DEVICE  TYPE:  3G154  (DPST  FET  SWITCH) 

MFG:  SIC  4 DEVICES  TCST  DATE  6-26-63  MFG : S1L  4 DEVICES  TEST  DOTE  6-26-63 

REF:  TPL  LOG  06900-1  DOTE  CODE  623V  t\EF : TPL  LOG  06900-2  DOTE  CODE  623V 
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5-176 


INITIAL  MEAN  VALUE  ]D]SON(NA)  = 1.01X30“°  INITIAL  MEAN  VALUE  IDISON(NA)  = 1. 03X10“ 


DEV  1 CE  TYPE'  DG154  (DPST  FET  SWITCH)  DEVICE  TYPE:  DG154  (D  PST  FET  SWITCH) 

MFC:  S1L  4 Devices  TEST  DOTE  6-26-63  MFC:  31L  4 DEVICES  TEST  DOTE  6-26-63 

REF:  JPL  LOG  0690B-2  DOTE  CODE  6237  REF:  JPL  LOG  0690B-I  DOTE  CODE  6237 
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5-178 


FET  SWITCH)  DEVICE  TYPE:  0G154  (DPST  FET  SWITCH) 


INITIAL  MEAN  VALUE  IDISONfNAl  = 5.36X10-'  INITIAL  MEAN  VALUE  1DISONCNA)  - 5.36X10' 


DEVICE  TYPE:  DG154  (DPST  FET  SWITCH)  ' DEVICE  TYPE;  DG354  (DPST  FET  SWITCH) 

MFG : SIL  6 DEVICES  TEST  DOTE  05-02-63  MFG : SIL  6 DEVICES  TEST  DOTE  05-02-63 

REF:  JPL  LOG  0692-1  DOTE  CODE  6237  REF:  IPL  LOG  0692-2  DRTE  CODE  6237 
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(UN)NOSiai  Nd3ki 


5-184 


INITIAL  MEAN  VALUE  IDISONCNA)  = 2.33X30-1  INITIAL  MEAN  VALUE  IDISON(NA)  = 2.33X30“: 


DEVICE  TYPE:  DG 154  (DPST  FET  SWITCH)  DEVICE  TYPE:  DG 1 54  (DPST  FET  SWITCH) 

fTG:  S1L  6 DEVICES  TEST  DOTE  05-02-63  MFG : S1L  6 DEVICES  TEST  DOTE  05-02-63 

REF:  JR_  LOG  0692-1  DOTE  CODE  8237  REF:  JPL  LOG  0692-2  DOTE  CODE  6237 


(who) no  say  .Nb3w.; 


5-185 


INITIAL  fCAN  VALUE  RDS  0N(OHM)=  2 ,27X10+3  INITIAL  MEAN  VALUE  RDS  ON(OHM)=  2.27X10' 


5-186 


DEVICE  TYPE:  G159R<  TA6678A)  OP  AMP  DEVICE  TYPE:  GI59Q( TA6678A)  OP  Art9 

MTG:  RCA  3 DEVICES  TEST  DATE  9-18-81  MTG=  PC  A 3 DEVICES  TEST  DATE  9-18-61 

g£fr;  jp(_  log  0766  DATE  COOE  8114  REE:  JPL  LOG  0766  DATE  COOE  8114 
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5-188 


rd 


DEVICE  TYPE:  H02520  OP  PfP  DEVICE  TYPE:  H02520  OP  OMP 

HTOJ'-HOR  3 DEVICES  TEST  DOTE  5-5-82  MF.G : HOR  3 DEVICES  TEST  DOTE  5-5-62 

PEE:  JPL  LOG  0813-1  DOTE  COOE  7534  REF:  JPL  LOG  0813-2  DOTE  COOE  7534 
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5-189 


DEVICE  TYPE:  HR2320  OP  fH>  DEVICE  TYPE:  HA2520  OP 

ffQ:  HPR  3 DEVICES  TEST  OPTE  5-5-82  MEG:  HPR  3 DEVICES  TEST  QPTE  5-3-62 

REF:  JPL  LOG  0613-1  DATE  CODE  7534  REF:  JPL  LOG  0813-2  DOTE  COOE  7534 
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5-191 


.900  6.770  11.27  12.96  C 23.19  37.26  34.56  35.06 


DEVICE  TYPE:  HA2S20  OP  AMP  DEVICE  TYPE:  HA 2520  OP  OP 

MFG:  HAR  3 DEVICES  TEST  DATE  5-5-62  MFG:  **  3 DEVICES  TEST  DATE  5-5-62 

RET:  JPL  LOG  0813-1  DATE  CODE  7534  REE : JPL  LOG  0613-2  DATE  COOE  7534 
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5-L92 


+GAINIEB)  « 6.61X10*1  INITIAL  MEAN  VALUE  ♦GAIN(DS)  = 6.61X10 
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5-193 


INITIAL  MEAN  VALUE  -GAIN(08)  * 7. 40X10**  INITIAL  MEAN  VALUE  HjAlN(D6)  = 7.40X10' 


ICE  TYPE:  HA2S20  OP  P*>  OEVICE  TYPE:  HA2520  OP  A)* 

: HOP  3 DEVICES  TEST  DATE  5-21-02  MTQ:  HAR  3 DEVICES  TEST  DATE  5-21-02 

: JPL  LOO  0015  DATE  COOE  7534  REF:  JPL  LOG  0015  DATE  CODE  7534 
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5-194 


U01X  (9Q)NId9-  N b3 


5-196 


7.36 


7.46  ^ 


i.OIX  (AU)SOAv  Nt)3W 


5 8 8 2° 


J-OTX  (AW)SOAv  NtGW 


5-197 


5-198 


in 


U0IX  (tiN)QIv  NtGW 


i-OI  X (bN)QlV  NU3W 


t 


5-199 


DCVICC:  TYPE:  HP2700  OP  Ptf>  DC V ICC  TYPC:  HP2700  OP  ArP 

rTG:  HAR  4 DCVICCS  TCST  DPTC  10-21-01  *"G:  HAR  4 DCVlCCS  TCST  DRTC  10-21-01 

RCT:  JPt_  LOG  0794-1  DflTC  COCG  tOC  PCC:  JPL  LOG  0794-2  DRTC  COOC  NOrC 


5-200 


OCVICC  TVP£:  HR2700  OP  BMP  DEVICE  TYPE:  HA2700  OP  (**> 

fCGt.HAR  4 DEVICES  TEST  DATE  10-21-Gl  »CG:HAR  4 DEVICES  TEST  DATE  10-21-Gl 

RET:  JPL  LOG  0794-1  DATE  CODE  NONE  PEE:  JPL  LOG  0794-2  DATE  COOE  NOTC 

■ , . . , 1 I — i ill  in  io.jSt 1 1 T l | I | 1 


INITIAL  ICAN  VALUE  -CAINIODI  « 1.16X10**  INITIAL.  MEAN  VAUE  -GA1N(D6>  c 1. 16X10* 


DEVICE  TYPE:  HA5064CJFET  .QUOD  OP  AMP)  DEVICE  TYPE:  HA5064C JFET .QUAD  CJP  AMP) 

MFC:  TO  /;;'  6 DEVICES  TEST  DATE  7—19—63  MFC:  HAR  6 DEVICES  TEST  DATE  7-19-63 

REF:  JPL  LOB  0961-1  DATE  CODE  6232  REF:  JPL  LOG  0961-1  DATE  CODE  6232 


5-202 


DEVICE  TYPE;  HA5064 ( JFET , QUAD  OP  AMP]  DEVICE  TYPE : HA5064 ! JFET , QUAD  OP  AMP) 

MFG  ? HAR  6 DEVICES  TEST  DATC  7-19-63  MFG : HAR  6 DEVICES  TEST  DATE  7-19-63 

REF-  JPL  LOG  0961-1  DOTE  CODE  6232  REF:  JPL  COG  0961-1  DATE  CODE  6232 


(g.a)Niu9+  Ntoui 


5-OTX  (UN)SIV  NU3W 


5-203 


INITIAL  MEAN  VALUE  +GA1NCDB)  " 9.24X10+1 


DEVICE  TYPE:  HA5064 { JFET , QUAD  OP  AMP  I 

Mf G : HAR  6 DEVICES  TEST  DOTE  T- 19-63 

REF : JPL  LOG  0961-1  DATE  CODE  6232 


5-204 


INITIAL  MEAN  VALUE  -GA1NIDB 1 = 9.00X10' 


DEVICE  TYPE:  HA5064(JFET,QUAD  OP  AMP) 

MFG:  HAR  6 DEVICES  TEST  COTE  7-21-63 

REF:  JPL  LOG  0962-1  DATE  CODE  6232 


in 


1+OTX  ( 90)N!U9-  Nb3k 


5-207 


INITIAL  MEAN  VALUE  -GAINCDE  i = 6.62X10' 


DCV] CC  T yPE-  HA5Q64 UFO., QUAD  QP  AMPJ  DEVICE  TYPE:  HA5Q64 ( JFET , QUAD  OP  AMP ) 

nr G:  HfiR  -6  DEVICES  TCST  DATE  '>-20-^3  MFC:  HAR  6 DEVICES  TEST  DATE  7-20-63 

flCF--  JFL  LOli  Q963-U  DATE  CODE  6232  REF:  JPL  LOC  0963-2  DATE  CODE  6232 
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5-210 


DEVICE  TYPE;  HA5064CJFET .QUOD  OP  AMP)  DEVICE  TYPE:  H05064 C JFET , OUOD  OP  OMP) 

MFC:  HOR  6 DEVICES  TEST  DOTE  7-22-63  MFG  : HOR  6 DEVICES  TEST  DOTE  7-22-63 

REF:  JPL  LOG  0964-1  DOTE  CODE  6232  REF:  JPL  LOG  0964-1  DOTE  CODE  6232 


in 


5_0IX  (UN)SOIv  NiUBW 


v-OIX  (AW)SDAv  NtGW 


5-211 


DEVICE  TYPE ■ HA5064 ( JFET , QUAD  OP  AMP!  DEVICE  TYPE:  HA5064 C JFET , QUOD  OP  AMP ) 

MFC ’ HAR  8 DEVICES  TEST  DATE  7-22-63  MFG : HAR  8 DEVICES  TEST  DATE  7-22-63 

REF : JPL  LOG  0964-1  DATE  CODE  8232  REF ' JPL  LOG  0964-1  DATE  CODE  8232 

T 1 1 T-^ 1 1 1 1 1 67. On 1 1 1 1 i 1 


5-OIX  (UN)9I  v NU3W 


5-212 


INITIAL  MEAN  VALUE  +CAINCD5 i - 8.68X30' 


DEVICE  TYPE:  PR5064 ( JFET , QUAD  OP  PIMP] 

MFC:  HAR  6 DEVICES  TEST  DATE  7-22-63 

RET:  JPL  LOG  0964-1  DATE  CODE  6232 


IP 


( 90  )NIt)9-  NbGki 


5-213 


INITIAL  MEAN  VALUE  -GAIN CDS i = 6.69X10' 


DEVICE  TYPE:  HA5064(JFET,QUAD  OP  AMP)  DEVICE  TYPE : HA5064(JFET,QUAD  OP  AMP) 

MFG ; HRR  6 DEVICES  TEST  DRTE  7-25-63  MFG  f HRR  6 DEVICES  TEST  DRTE  7-23-63 

REF:  JPL  LOG  0963-1  DRTE  CODE  6232  REF:  JPL  LOG  0965-1  DRTE  CODE  6232 


14  .1631  B .0267  .0417  .06402.006 


DEVICE  TYPE:  HA5064(JFET,QUAD  OP  AMP)  DEVICE  TYPE:  HA5064(JFET,QUAD  OP  AMP) 

HFG : HRR  8 DEVICES  TEST  DOTE  7-25-63  MFG : HOR  6 DEVICES  TEST  DOTE  7-25 

REF:  JPL  LOG  0963-1  DOTE  CODE  6232  REF:  JPL  LOG  0963-1  DOTE  CODE  6232 


5-215 


DEVICE  TYPE : HA5064(JFET,QUAD  OP  AMP) 

MFG:  HflR  6 DEVICES  TEST  DRTE  7-23- 

REF:  JPL  LOB  0963-1  DATE  CODE  6232 


00'0'tO©ff*,'0 

(>4}(0(0(0U)(0ip 


(ga)Niu9 


NU3W 


INITIAL  MEAN  VALLE  -GA2NIDB)  = 9.DOXJOT*» 


DEVICE  TYPE-  HA5064(JFET,QUAD  OP  AMP)  DEVICE  TYPE  : HA5064(JFET,QUAD  OP  AMP) 

.TFG  : HOR  8 DEVICES  TEST  DOTE  7-26-63  MEG:  HOP  6 DEVICES  TEST  DOTE  7-26-83 

REF:  TPL  LOG  0966-1  DOTE  CODE  8232  REF:  JPL  LOG  0966-1  DOTE  CODE  8232 


b-OIX  (UN) SOI*  NU3W 


i-0  IX  (AW)SOAv  NU3W 


5-217 


DEVICE  TYPE-  HA5064(JFET,QUAD  OP  AMP) 

MfG  ■ J-RR  6 DEVICES  TEST  DATE  "7-26-63 

REF:  JPL  LOG  0966-2  DATE  CODE  8232 


5-219 


INITIAL  MEAN  VALUE  -GA1NJDB)  = 6 .63X10+3 


0 tV ICE  TYPE : HA5064(JFET,QUAD  OP  AMP)  DEVICE  TYPE  ? HA5064(JFET,QUAD  OP  AMP) 

MFCr  HOP  6 DEVICES  TEST  DOTE  '7-2T-63  .“FG  ; HOR  6 DEVICES  TEST  DOTE  1- 2^7-63 

REE : iTPL  LOG  096T-3  DOTE  CODE  6232  REF ■ JPL  LOG  096*7-3  DOTE  CODE  6232 


5_0TX  (UN)SDIv  N«3W 


5-220 


.0T33  .1234  .1430  *****  B .0696  .0266  . 362*7  ***** 


DEVICE  TYPE;  HA5064(JFET,QUAD  OP  AMP)  DEVICE  TYPE:  HA5064(JFET 

MFC : HPR  6 DEVICES  TEST  DRTTE  '7-27-63  MF6 : HRR  6 DEVICES 

REF:  ,TPL  LOS  096*7-1  DOTE  CODE  6232  REF:  JPL  LOQ  0967-1 


INITIAL  MEAN  VALUE  +GAINfDBl  = 6.90X10' 


D£V1C£  TYPE:  HA5064(JFET,QUAD  OP  AMP) 

MfS:  HRR  6 DEVICES  TEST  DOTE  7-27 

REF:  JFL  LOG  0967-1  OflTE  CODE  6232 


5-222 


DEVICE  TYPE:  HA5064(JFET,QUAD  OP  AMP) 
fife:  HRR  6 DEVICES  TEST  DATE 

REF : J PC  LOQ  0966-2  DATE  CODE 


5-225 


INITIAL  .MEAN  VALUE  — GAINCDBI  = 6.77X20+: 


DCV ICE  TYPE:  HP5143A  LOW  POWER  JFET  OP  AMP  DEVICE  TYPE:  Hfl534)A  LOW  POWER  JFET  OP  AMP 

MFG : HfiR  6 DEVICES  TEST  DOTE  04-16-63  MFG:  HOP  6 DEVICES  TEST  OFTTE  04-16- 

REF:  JPL  LOG  0973— 1 DOTE  CODE  6251  REF:  JPL  LOG  0973-2  DOTE  CODE  6231 


IX) 


odddddddd 

ipt-^m^ro'uw 


c„OIX  (AWJSOAV  NU3W 


5-226 


DEVICE  TYPE;  HA5343A  LOW  POWER  JFET  OP  AMP  DEVICE  TYPE:  HA5343A  LOW  POWER  JFET  OP  AMP 

MEG:  HAR  6 DEVICES  TEST  DATE  04-16-63  MFC  ‘ HAR  6 DEVICES  TEST  DATE  04-16-63 

REF:  JPL  LOG  0973-3  DATE  CODE  6251  REF:  JPL  LOG  0973-2  OffTE  rniyr  S233 


( UN ) 9 I v NU3W 


5-228 


DEVICE  TYPE ; HAS141A  LOW  POWER  JFET  OP  AMP  DEVICE  TYPE:  HA5141A  LOW  POWER  JFET  OP  AMP 

Mf'G : HRR  6 DEV 3 CES  TEST  DATE  04-16-63  MFG : HAP  6 DEVICES  TEST  DATE  04-16-63 

REE:  JPL  LOG  09T6-1  DATE  CODE  6231  REF:  JPL  LOG  09T6-2  DATE  CODE  6231 


CD 


e_OXX  (AW)SOAV  NU3W 

in 


CJDTX  (AW)SOAv  NU3W 


5-231 


DEVICE  TYPE:  HP5141A  LOW  POWER  JFET  OP  AMP  DEVICE  TYPE:  HA5141A  LOW  POWER  JFET  OP  AMP 

MFG : HflR  6 DEVICES  TEST  DATE  04-36-63  MEG ; HOR  6 DEVICES  TEST  DOTE  04-16-63 

REF:  JPL  LOG  0976-1  DATE  CODE  6251  REF : JPL  LOG  0976-2  DOTE  CODE  6251 


DOSE,  kilorads(Si)  CURVE  DOSE,  kilorads(Si) 

10  20  30  50 75  150  300  600 

.0037  .0143  .0344  .5790  5 .7907  .1720  .1799  ***** 


A LOW  POWER  JFET  OP  AMP 
ICES  TEST  DATE  04-36-63 


DEVICE  TYPE:  HAS343A  LOW  POWER  JFET  OP  AMP  DEVICE  TYPE:  HA5343A  LOW  POWER  JFET  OP  AMP 

MFC:  HOP  . 6 DEVICES  TEST  DATE  04-36-63  HFQ : HAR  6 DEVICES  TEST  DOTE  04-36-63 

REF:  JPL  LOB  0976-3  DOTE  CODE  6233  REF:  JPL  LOB  0976-2  DOTE  CODE  6233 

107.  t 1 1 1 1 1 1 1 1 10. 0 t — — i 1 1 1 — i — i 1 — I 1 1 1 1 — i — i 1 — i 


5-235 


INITIAL  MEAN  VALLE  -GAINCDB1  = 3 .07X3  042  INITIAL  MEAN  VALLE  -GAIN (OBI  ==  3 . 07X3  042 


ICE  TYPE:  HAS141A  LOW  POWER  JFET  OP  AMP  DEVICE  TYPE:  HA5141A  LOW  POWER  JFET  OP  AMP 

: HRR  6 DEVICES  TEST  DOTE  04-20-63  MFG : HAR  6 DEVICES  TEST  DOTE  4-20-83 

: JPL  LOG  0977-1  DHTE  CODE  6231  REF:  JPL  LOG  0977-2  DATE  CODE  6231 


CO 


v-CKX  (dN)SOIv  NtOW 
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-238 


DEVICE  TYPE:  HA5141A  LOW  POWER  JFET  OP  AMP 
MFC:  HAR  6 DEVICES  TEST  DOTE  04-20-63 

REF:  JPL  LOG  09T7-1  DOTE  CODE  6231 


(9a)NIb3+  Nb3W 


5-239 


DEVICE  TYPE:  HA5U1A  LOW  POWER  JFET  OP  RHP  DEVICE  TYPE:  HA5141A  LOW  POWER  JFET  OP  AMP 

MFC:  HOR  6 DEVICES  TEST  DOTE  04-20-63  MFC:  HOR  6 DEVICES  TEST  DOTE  4-20-83 

REF:  JR.  LOG  09T7-1  DOTE  CODE  6233  REF:  JPL  LOG  097T-2  DOTE  CODE  6231 


1+OXX  (Sa)N!b9-  Nb3U 


(9C3)NIb9-  Nb3W 


5-240 


DEVICE  TYPE;  HAS 141 A LOW  POWER  JFET  OP  AMP  DEVICE  TYPE:  HA5141A  LOW  POWER  JFET  OP  AMP 

MFG:  HOR  6 DEVICES  TEST  DATE  04-20-83  HFG : 1-fiR  6 DEVICES  TEST  DATE  01-28-63 

R£F:  JPL  LOG  0976-1  DATE  CODE  8231  REF:  JPL  LOG  0978-2  DOTE  CODE  8231 

i 1 1 1 1 1 1 1 1 24.  “r 1 1 1 1 — | — l ; — I 1 1 1 ] — t— S 1 — 1 


5-241 


DEVICE  TYPE;  HA5U3A  LOW  POWER  JFET  OP  AMP  DEVICE  TYPE:  HAS341A  LOW  POWER  JFET  OP  AMP 

MFG:  HAR  6 DEVICES  TEST  DPITE  04-20- -63  MFC:  HAR  6 DEVICES  TEST  DATE  03-26-63 

REF:  JPL  LOG  0976-1  DATE  CODE  6231  REF:  JPL  LOG  0976-2  DATE  CODE  6251 


to 


,-OXX  ( UN } SO  I v NU3W 

in 


g-OXX  ( UN ) SO  I v NU3W 


5-242 


D£VIC£  TYPE:  HA5343A  LOW  POWER  JFET  OP  AMP  DEVICE  TYPE:  HA5341A  LOW  POWER  JFET  OP  AMP 

MEG:  HAR  6 DEVICES  TEST  DOTE  04-20-63  MEG:  HAR  6 DEVICES  TEST  DATE  03-26-63 

REF:  JPL  LOG  0976-1  DATE  CODE  6231  REF:  JpL  LOG  0976-2  DATE  CODE  6233 


<o 


( UN) 91 v NU3W 


(UN)9I v NU3W 


5-243 


DEVICE  TYPE:  HA5143A  LOW  POWER  JFET  CJP  AMP  DEVICE  TYPE : HA5141A  LOW  POWER  JFET  OP  AMP 

MFG:  HAR  6 DEVICES  TEST  DATE  04-20-83  MFC:  HAR  6 DEVICES  TEST  DATE  01-28-83 

REF : JPL  LOG  0978-1  DATE  CODE  8231  REF:  JPL  LOG  0976-2  DATE  CODE  6231 
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5-245 


INITIAL  MEAN  VALUE  -GAIN(OB)  = 9.85X30+1  INITIAL  MEAN  VALUE  -GAIN(DB)  - 9.85X30' 


DEVICE  TYPE:  HM6508  CMOS  lKxl  RAM 


TEST  DATE:  9-11-81 


MFG:  HAR  6 Devices 

REF:  JPL  LOG  0764 


DATE  CODE:  8029 

SOURCE:  Co60,  1.25  MeV  y 


Six  samples  of  the  Harris  HM6508  RAM,  date  code  8029,  were  radiation  tested  at 
BREL  on  11  September  1981,  per  RTR-231A,  Rev.  1.  The  radiation  levels  were  2, 
6,  12,  20,  and  30  krad(Si).  The  dose  rate  was  53  rad(Si)/second. 

Four  of  the  lot  failed  at  12  krad(Si).  One  of  the  devices,  S/N  37,  was  prone 
to  enter  SCR  latchup  during  some  measurements  and  failed  at  2 krad(Si). 

Device  serial  number  38  remained  functional  to  20  krad(Si),  even  though  its 
I and  I__„  had  increased  from  22.4  nA  to  8.5  mA,  and  was  latchup 
prone.  There  was  little  parameter  shift  on  any  device  before  failure  except 

for  'CCL  a"d  W 


Individual  and  Measurements 

LiLL  LLn 

Initial , 

S/N  nA 2 krad(Si),  pA  6 krad(Si),  mA  12  krad(Si),  mA  20  krad(Si),  mA 


36 

21.4 

383 

17.6* 

45.9* 

37 

21.2 

1330* 

31.1* 

71.5* 

38 

22.4 

883 

1.3* 

8.5* 

39 

31.7 

391 

0.14* 

11.7* 

40 

21.8 

19.5 

8.1* 

32.8* 

41 

21.3 

86.3 

11.5* 

41.8* 

8.5* 


*SCR  latchup  prone 


EVICE  TYPE:  HM6551  CMOS  256x4  RAM 


TEST  DATE:  10-6-81 


FG:  HAR  6 Devices 

EF:  JPL  LOG  0786 


DATE  CODE:  8049 

SOURCE:  Co60,  1.25  MeV  y 


ix  samples  of  the  Harris  HM6551  (Flat  pack)  256x4  RAM,  date  code  8049,  were 
radiation  tested  at  BREL  on  6 October  1981.  The  devices  were  tested  per  RTR 
217A.  The  radiation  levels  were  2,  4,  6,  8,  10,  12,  14,  16,  and  18  krad(Si). 
The  dose  rate  was  53  rad(Si)/second. 

One  device  failed  at  12  krad(Si).  Three  additional  devices  failed  at  14 
krad(Si)  and  one  more  at  16  krad(Si).  The  last  device  failed  at  18  krad(Si). 

Most  measured  parameters  indicated  little  or  no  change.  The  parameters  which 
had  noticeable  change  are  listed  in  the  table  below. 


Worst  Case  Values,  Selected  Parameters 


Total  Dose,  krad(Si)  @ 

53  rad(Si )/second 

Parameter 

Unit 

Initial 

2 

4 

6 

8 

10 

12 

14 

VTH 

V 

1.661 

1.502 

1.383 

1.264 

1.126 

0.983 

Fail 

Fail 

^TW 

ns 

— 

-2.0 

-4.0 

-6.0 

-7.0 

-7.0 

Fail 

Fail 

TCC 

pA 

.028 

181.5 

1885 

4130 

6220 

8930 

11550 

14700 

5-247 


DEVICE  TYPE:  HS6551  CMOS  256x4  RAM 


TEST  DATE:  10-6-81 


MFG:  HAR  6 Devices  DATE  CODE:  7909 

REF:  JPL  LOG  0765  SOURCE:  Co60,  1.25  MeV  y 

Six  samples  of  the  Harris  HS6551  (Plastic  dip  package)  256x4  RAM,  date  code 
7909,  were  radiation  tested  at  BREL  on  6 October  1981.  The  devices  were 
tested  per  RTR  217A.  The  radiation  levels  were  2,  4,  6,  8,  10,  12,  14,  16, 
and  18  krad(Si).  The  dose  rate  was  53  rad(Si )/second. 

One  device  failed  at  10  krad(Si).  Two  additional  devices  failed  at  12  krad(Si) 
and  two  more  at  16  krad(Si).  The  last  device  failed  at  18  krad(Si). 

Most  measured  parameters  indicated  little  or  no  change.  The  parameters  which 
had  noticeable  change  are  listed  in  the  table  below. 


Worst  Case  Values,  Selected  Parameters 


Total 

Dose, 

krad(Si) 

@ 53  rad(Si )/second 

Parameter 

Units 

Initial 

2 

4 

6 8 

10 

12 

VTH 

V 

1.46 

1.33 

1.31 

1.23  1.10 

Fail 

Fail 

atw 

ns 

— 

3 

5 

8 11 

14 

Fail 

:CC* 

mA 

11.9 

12.7 

13.3 

14.7  14.3 

22.3 

29.1 

*Note:  There  is  some  question  of  the  validity  of  the  power  supply  current 

(ICc)  measurement  as  the  values  seem  unreasonably  high. 


DEVICE  TYPE:  HS6551-RH*  CMOS  256x4  RAM 


TEST  DATE:  10-6-81 


MFG:  HAR  6 Devices  DATE  CODE:  8119B 

REF:  JPL  LOG  0787  SOURCE:  Co60,  1.25  MeV  y 

Six  samples  of  the  Harris  HS6551-RH  (Dip  package)  256  x 4 RAM,  date  code 
8119B,  were  radiation  tested  at  BREL  on  6 October  1981.  The  devices  were 
tested  per  RTR  217B.  The  radiation  levels  were  10,  20,  30,  40,  60,  80,  100, 
120,  and  140  krad(Si).  The  dose  rate  was  53  rad(Si)/second. 

One  device  failed  at  100  krad(Si).  Two  additional  devices  failed  at  120 
krad(Si)  and  the  last  three  failed  at  140  krad(Si). 

Most  measured  parameters  indicated  little  or  no  change.  The  parameters  which 
had  noticeable  change  are  listed  in  the  table  below. 


Worst  Case  Values,  Selected  Parameters 


Total  Dose 

, krad(S 

i)  § 53 

rad(S 

i) /second 

Parameter 

Units 

Initial 

10 

20 

30 

40 

60 

80 

100 

120 

VTH 

V 

2.04 

1.86 

1.69 

1.54 

1.41 

1.27 

0.924 

Fail 

Fail 

^TW 

ns 

— 

-13 

-20 

-24 

-26 

-29 

-30 

Fail 

Fail 

I0H 

mA 

-3.14  ' 

-3.07 

-2.97 

-2.89 

-2.83 

-2.69 

-2.55 

-2.50 

-2.32 

ice** 

mA 

5.81 

6.07 

7.37 

13.0 

17.6 

25.3 

25.8 

34.9 

41.2 

*Radiation  Hardened  Process 

**Note:  There  is  some  question  of  the  validity  of  the  power  supply  current  (I^c) 

measurement  as  the  values  seem  unreasonably  high. 


5-249 


DEVICE  TYPE:  LI 4.4.  LOW  POWER  OP  PUP  DEVICE  TYPE:  LI  44,  LOW  POWER  OP  AMP 

NR3:  SIL  6 DEVICES  TEST  DOTE  7-26-63  HFG  ■ SI L 6 DEVICES  TEST  DOTE  7-2)6 

REF:  JPL  LOG  0901-1  DOTE  CODE  6216  REF:  JPL  LOG  0901-2  DOTE  CODE  6216 


CO 


!_OXX  (AW)SOAV  NU3W 


5_OIX  (AW)SOAv  NU3W 


5-250 


DEVICE  TYPE ? LI 4.4.  LOW  POWER  OP  AMP  . DEVICE  TYPE : LI 44.  LOW  POWER  OP  RMP 

MFT3 : S1L  6 DEVICES  TEST  DATE  '7-26-63  fFS-  S1L  6 DEVICES  TEST  DATE  7-2 6 

RET:  JPL  LOG  0901-1  DATE  CODE  6216  RLE ; JPL  LOQ  0901-2  DATE  CODE  6216 


CO 


(ON)SOIv  NU3W 


(UN)SDIv  NU3W 


5-251 


DEVICE  TYPE:  L144  LOW  POWER  OP  RMP  DEVICE  TYPE-  L14A  LOW  POWER  OP  AMP 

MPG:  S1L  6 DEVICES  TEST  DATE  7-26-63  MFG  - 31L  6 DEVICES  TEST  DATE  7-26 

REF:  JPL  LOG  0901-1  DATE  CODE  6216  REF  ■ JPL  LOG  0901-2  DATE  CODE  6216 
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5-253 


INITIAL  MEAN  VALUE  +GAIN(DBI  = 9.53X1041  INITIAL  MEAN 


DEVICE  TYPE;  LI 44.  LOW  POWER  OP  AMP  DEVICE  TYPE:  L144  LOW  POWER  OP  AMP 

MFC:  S2L  6 DEVICES  TEST  DATE  7-26-63  WG:  S1L  6 DEVICES  TEST  DOTE  1~ 26 

REF:  JPL  LOG  0901-1  DATE  CODE  6216  REF:  JPL  LOG  0901-2  DOTE  CCDF  6216 


5-254 


IN] T]AL  MEAN  VALLE  -GAINCDB3  = 9.56X10+i  INITIAL  MEAN  VALLE  -GA1NCDB]  = 9.56X10*1 


DEVICE  TYPE : L144  LOW  POWER  OP  AMP  DEVICE  TYPE:  L144  LOW  POWER  OP  AMP 

MFC : SIL  6 DEVICES  TEST  DATE  7-29-63  MFG  ■ SIL  6 DEVICES  TEST  DATE  7-29-63 

REF  • JPL  LOG  0902-1  DATE  CODE  6216  REF-  JPL  LOG  0902-2  DATE  CODE  6216 
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5-257 


CURVE  DOSE,  kilorads(Si)  CURVE  DOSE,  kilorads(Si) 

iO  20  30  50 75  150  300  600 

C 14.74  26 .07  34.62  35.56  C 46.69  65.13  79.36  64.25 


DEVICE  TYPE : L144  LOW  POWER  OP  AMP  DEVICE  TYPE : LI 44  LOW  POWER  OP  AMP 

MEG ; S1L  6 DEVICES  TEST  DATE  7-29-63  ' MFC : S3L  6 DEVICES  TEST  DfTTE  7-29-63 

REF : JPL  LOG  0902-1  DfTTE  CODE  6216  REF : JPL  LOG  ,0902-2  DfTTE  CODE  6216 
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5-258 


INITIAL  MEAN  VALUE  +GAINCDB1  = 9.44X10+1  INITIAL  MEAN  VALUE  +GAINCDB)  = 9.44X10' 


DEVICE  TYPEr  L344  LOW  POWER  OP  PIMP  DEVICE  TYPE ; L344  LOW  POWER  OP  AMP 

MEG:  S1L  6 DEVICES  TEST  DATE  *7-29-63  MEG ■ SIL  6 DEVICES  TEST  DOTE  7-29-63 

REF : JPL  LOG  0903-3  DOTE  CODE  6236  REF:  JPL  LOG  0903-2  DOTE  CODE  6236 
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5-260 


DEVICE  TYPE:  LI  44  LOW  POWER  OP  AMP  DEVICE  TYPE : LU4  LOW  POWER  OP  RMP 

MFC:  SI  L 6 DEVICES  TEST  DATE  T-29-63  nFC : S1L  6 DEVICES  TEST  DOTE  7-29-63 

REF:  JPL  LOG  0903-1  DATE  CODE  6216  REF:  JPL  LOG  0903-2  DATE  CODE  6216 
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5-262 


DEVICE  TYPE:  L144  LOW  POWER  OP  AMP  DEVICE  TYPE;  L144  LCJW  POWER  OP  AMP 

MFG:  S ] L 6 DEVICES  TeST  DHte  7-29-63  MFG : S1L  6 DEVICES  TCST  DATE  7-29-63 

REF:  JPL  LOG  0903-1  DATE  CODE  6216  REF:  JPL  LOG  0903-2  DATE  CODE  6216 


5-263 


AL  MEAN  VALUE  +GA] N(DB j 9 .50X10+)  INITIAL  MEAN  VALUE  +GA1NCDB 1 = 9 .BOX 10' 
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5-265 


DEVICE  TYPE:  L344  LOW  POWER  OP  AMP  DEVICE  TYPE:  L344  LOW  POWER  OP  AMP 

MFC:  S1L  6 DEVICES  TEST  DOTE  6-1 --63  MFC:  SIC  6 DEVICES  TEST  DOTE  6-1-63 

REF : TPL  LOG  0904-1  DOTE  CODE  6216  REF:  JPL  LOG  0904-2  DOTE  CODE  6216 


5-267 


DOSE,  kilorads(Si)  CURVE  DOSE,  kiloradsISi) 

10  20  30  30 75  150  300  600 

20. 30  3-3.36  43.01  50.63  C 56.60  64.33  10.96  76.13 


DEVICE  TYPE:  L144  LOW  POWER  OP  AMP  DEVICE  TYPE:  L344  LOW  POWER  OP  AMP 

1FG : S1L  6 DEVICES  TEST  DATE  8-3-63  HFG : S1L  6 DEVICES  TEST  DATE  8-3-63 

REF:  JPL  LOG  0905-1  ' DATE  CODE  8218  REF:  JPL  LOG  0903-2  DATE  CODE  8216 
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DEVICE  TYPE : L144  LOW  POWER  OP  AMP  DEVICE  TYPE:  LU4  LOW  POWER  OP  AMP 

MFG : S3L  6 DEVICES  TEST  DATE  6-3-63  MEG : S1L  6 DEVICES  TEST  DATE  6-3-63 

REF:  JPL  LOG  0903-1  DATE  CODE  6216  REF:  JPL  LOG  0903-2  DATE  CODE  6216 
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5-271 


DEVICE  TYPE:  L144  LOW  POWER  OP  PMP  DEVICE  TYPE:  LI  44  LOW  POWER  OP  AMP 

MFC:  SIC  6 DEVICES  TEST  DATE  8-3-83  1FG : SIL  6 DEVICES  TEST  DATE  8-3-83 

REF:  ypi_  LOG  0905-1  DATE  CODE  6218  RET':  TPL  LOG  0905-2  DATE  CODE  8218 
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5-272 


DEVICE  TYPE:  L144  LOW  POWER  OP  PIMP  DEVICE  TYPE:  L144  LOW  POWER  OP  PIMP 

MPG:  SIL  6 DEVICES  TEST  DATE  6-3-63  MFG : S1L  6 DEVICES  TEST  ORTE  6-3-63 

REF:  jpi_  COG  0903-1  DFTTE  CODE  6216  REF:  JPL  LOG  0903-2  ORTE  CODE  6216 
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5-273 


DEVICE  TYPE'  LU4  LOW  POWER  OP  RMP  DEVICE  TYPE  : t_144  LOW  POWER  OP  AMP 

MFG ■ S1L  6 DEVICES  TEST  DOTE  6-4-63  MFGt'SIL  6 DEVICES  TEST  DOTE  6-4-63 

REF;  JPL  LOG  0906-1  DATE  CODE  6216  REF:  JPL  LOG  0906-2  DATE  CODE  6216 
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5-275 


device  Type;  liu  low  power  op  amp  Device  type;  lu4  low  power'op  amp 

mfe:  sil  6 Devices  test  date  6-4-63  j-fq:  sil  6 devices  test  date  e-4-63 

REF:  TPL  LOB  0906-1  DATE  CODE  6216  REF:  JPL  LOB  0906-2  DATE  CODE  6216 


5-278 


INITIAL  MEAN  VALUE  +GAINCDB ) = 9.34X1041  INITIAL  MEAN  VALUE  +GAINCDB ) = 9.34X10' 


DEVICE  TYPE : L144  LOW  POWER  OP  PIMP  DEVICE  TYPE  ? L144  LOW  POWER  OP  FWP 

MFG  ■ S3L  6 DEVICES  TEST  OfTTE  6-4-63  MEG:  SIL  6 DEVICES  TEST  DOTE  fa-4-63 

REF:  JPL  LOG  0906-1  DOTE  CODE  6216  REF:  JPL  LOG  0906-2  DRTE  CODE  6216 
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5-279 


DEVICE  TYPE:  L144  LOW  POWER  OP  BMP  DEVICE  TYPE:  L144  LOW  POWER  OP  RMP 

MFG:  S1L  6 DEVICES  TEST  DOTE  8-09-63  *1FG:  <5U_  6 DEVICES  TEST  DOTE  8-09-63 

REF:  JPL  LOG  0907-1  DOTE  CODE  8216  REF:  JPL  LOG  0907-2  DOTE  CODE  8218 
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5-280 


DEVICE  TYPE:  L144  LOW  POWER  OP  AMP  DEVICE  TYPE:  LI 44  LOW  POWER  OP  RMP 

5FG:  S1L  6 DEVICES  TEST  DOTE  6-09-63  MFG : S1L  6 DEVICES  TEST  DOTE  6-09 

REF:  JPL  LOO  0907-1  DOTE  CODE  6216  REE:  JPL  LOG  0907-2  DOTE  CODE  6216 


(UN)  SO  I 9 NU3UI 


( UN ) SO 1 9 NU3W 


5-281 


DOSE,  kilorads(Si)  CURVE  DOSE,  kilorads(Si) 

10  20  30  50 75  150  300  600 

.6165  3.506  2.345  5.076  3 6.446  35.36  36.24  36.93 


DEVICE  TYPE:  LI 44  LOW  POWER  OP  AMP  DEVICE  TYPE;  LU4  LOW  POWER  OP  AMP 

MFG : S3L  6 DEVICES  TEST  DATE  6-09-63  MFC;  S1L  6 DEVICES  TEST  DATE  6-09-63 

REF:  JPL  LOG  0907-1  DATE  CODE  6216  REF:  JPL  LOG  0907-2  DATE  CODE  6216 

93.0 -| 1 1 1 1 1 1 1 1 9.20-1 1 1 1 1 — i — r -t — i 1 r — t r i — i — -r- 
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5-284 


INI  Tift.  MEAN  VALUE  -GAlN(DBi  = 9.50X30*1  INITIAL  MEAN  VALUE  -GAINCDBI  = 9.50X30-” 


DEVICE  TYPE:  L144  LOW  POWER  OP  AMP  DEVICE  TYPE:  L344  LOW  POWER  OP  AMP 

MFG : S3L  6 DEVICES  TEST  DATE  S- 3 0-63  MFG : S3L  6 DEVICES  TEST  DATE  6-30-63 

REF:  JPL  LOG  0906-3  DATE  CODE  6236  REF:  JPL  LOG  0906-2  DATE  CODE  8236 


?_OTX  (AW)SOAv  NU3UI 


5-285 


DEVICE  TYPE:  L144  LOW  POWER  OP  OMP  DEVICE  TYPE : L144  LOW  POWER  OP  OMP 

MF6:  SIC  6 DEVICES  TEST  DATE  8-30-63  1FG : SIL  6 DEVICES  TEST  DOTE  8-30-83 

REF:  JPL  LOO  0908-3  DOTE  CODE  6236  REF:  JPC  COG  0908-2  DOTE  CODE  6236 


5-286 


DEVICE  TYPE:  LU4  LOW  POWER  OP  AMP  DEVICE  TYPE:  L144  LOW  POWER  OP  AMP 

MFG : S1L  6 DEVICES  TEST  DATE  6-10-63  MFC:  S1L  6 DEVICES  TEST  DATE  6-10-63 

REF:  JPL  LOG  0906-1  DATE  CODE  6216  REF:  JPL  LOG  0906-2  DATE  CODE  6216 
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(ga)N109+  NU3Ui  ■ 


5-288 


INITIAL  MEAN  VALUE  +GAINCDB ) = 9.2TX10+1  INITIAL  MEAN  VALUE  +GAIN(DBI  - 9.2'7X10+1 


DEVICE  TYPE:  L144  LOW  POWER  OP  AMP  DEVICE  TYPE:  L144  LOW  POWER  OP  AMP 

MEG : S1L  6 DEVICES  TEST  DATE  6-30-63  MFG : SIL  6 DEVICES  TEST  [DATE  6-30-63 

REF:  JPL  LOG  0906-3  DATE  CODE  6236  REF:  JPL  LOG  0906-2  DATE  CODE  6236 
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5-289 


INITIAL  MEAN  VALUE  -GA3  N(DB ) = 9 ,37X3Q+1  INITIAL  MEAN  VALUE  -GAINCDB)  = 9.37X10' 


DEVICE  TYPE:  L 363  QUAD  COMPAPAT OR  ' DEVICE  TYPE:  L363  QUAD  COMPARATOR 

MFC : SIL  6 DEVICES  TEST  DATE  02-28-63  MFG : SIL  6 DEVICES  TEST  DATE  02-28-63 

REF:  JPL  LOU  0897-0696  DATE  CODE  6227  REF:  JPL  LOB  0697-0898  DATE  CODE  8227 
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5-290 


INITIAL  MEAN  VALUE  VOSCCMV]  - 2.60X30-:I  INITIAL  MEAN  VALUE  VOSDCMVI  = 3 . 42X30“ 1 


Device  TYPE : L363  QUAD  COMPARATOR  DEVICE  TYPE:  L363  QUAD  COMPARATOR 

MFG : SIL  6 DEVICES  TEST  DATE  02-28-63  MEG : SJL  6 DEVICES  TEST  DATE  02-28-83 

REE:  JPL  LOGS  0697-0698  DATE  CODE  6227  ^ REF:  JPL  LOG  0697-0696  DATE  CODE  6227 

1 1 1 : 1 — i — i 1 — i : 1 1 1 — i — i 1 — i 10"  n i — n 1 1 — i — i 1 — i 1 i 1 1 — r— r 1 — i 


(UN)OSOI  NtGUi 


INITIAL  MEAN  VALUE  IQSCCNAI  = 9.66X30"1  INITIAL  MEAN  VALUE  I0SD{NA1  = 5.59X30"' 


DEVICE  TYPE:  L163  OJAD  COMPARATOR  DEVICE  TYPE:  L161  QUAD  COMPARATOR 

MEG:  S1L  6 DEVICES  TEST  DOTE  02-26-63  MFC:  S3L  6 DEVICES  TEST  DOTE  02-26-63 

REF : JPL  LOG  0699-0900  DOTE  CODE  622 7 REF : JPL  LOG  0699-0900  DOTE  CODE  6227 
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(AW)OSDA  NtGW 


5-294 


INITIAL  MEAN  VALUE  VOSCCMV)  ~ 7.05X30"1  INITIAL  MEAN  VALUE  VOSDCMV]  ■=  2 .04X10" : 


DEVICE  TYPE-  L363  QUAD  COMPARATOR  DEVICE  TYPE • i_363  QUAD  COMPARATOR 

MFCa  ‘ SIL  6 DEVICES  TEST  DATE  02-26-63  MFC  : S1L  6 DEVICES  TEST  DATE  02-26-63 

REF : TPL  COG  0699-0900  DATE  CODE  622 ~l  REF  - ,TPL  LOG  0699-0900  DATE  CODE  622 !7 
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5-295 


INITIAL  MEAN  VALUE  10SCCNA)  = 2.40X30“°  INITIAL  MEAN  VALUE  lOSDCNAl  = 2.46X30'1 
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CURVE  DOSE,  kilorads(Si) 

75  150  300 
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5-296 


DEVICE  TYPE:  L363  QUAD  COMPARATOR  DEVICE  TYPE : L363  QUAD  COMPARATOR 

MEG:  SIL  6 DEVICES  TEST  DATE  02-26-63  MFG  • SIC  6 DEVICES  TEST  DATE  02-26-63 

REF:  JPL  LOG  0699-0900  DATE  CODE  6227  REF  • JPL  LOG  0699-0900  DATE  CODE  6227 
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5-297 


INITIAL  MEAN  VALUE  ISKC(MA)  = 3 .23X3  O'*1  INITIAL  MEAN  VALUE  ISKD(MA1  - 3.36X30 


DEVICE  TYPE ? L.E155  FETOPAMP  DEVICE  TYPE:  i_F355  FETOPAMP 

MFG : MOT  5 DEVICES  TEST  DOTE  04-0S-63  MEG : MOT  5 DEVICES  TEST  DOTE  04-06-63 

REF:  JPL  LOG  0933-3  DOTE  CODE  L6133  REF:  JPL  LOG  0933-2  DOTE  CODE  L6333 


5-298 


DEVICE  TYPE:  i_F355  FETOPAMP  DEVICE  TYPE:  i_F355  FETOPAMP 

MFG : MOT  3 DEVICES  TEST  DOTE' 04-06-63  MFG : 'lOT  5 DEVICES  TEST  DOTE  04-06-63 

REF:  JPL  LOG  0933-3  DOTE  CODE  L6333  REF:  JP1_  LOG  0933-2  DOTE  CODE  L6333 


CD 


5_0TX  (dN)QIv  NtGW 


3-.0XX  (UN)QIv  NU3W 


5-300 


DEVICE  TYPE'  LF355  FETOPAMP  DEVICE  TYPE:  uF155  FETOPAMP 

MFG:  MOT  5 DEVICES  TEST  DOTE  04-08-63  MF6 : 'ICJT  5 DEVICES  TEST  COTE  04-06-63 

REF:  JPL  LOG  0933-3  DOTE  CODE  L6333  REF:  JPL  LOB  0933-2  DOTE  CODE  L6133 


5-301 


INITIAL  MEAN  VALUE  +GAINCDB)  = 1.19X10™ 


DEVICE  TYPE;  LF355  FET  OP  AMP  DEVICE  TYPE r LF 3 55  FETOPAMP 

MFG  - MOT  5 DEVICES  TEST  DFTTE  04-06-63  MFG ; MOT  5 DEVICES  TEST  DFTTE  04-06 

REF:  JPL  LOG  0933-1  DFTTE  CODE  L6133  REF  - JPL  LOG  0933-2  DFTTE  CODE  L6133 


5-302 


INITIAL  MEAN  VALUE  -GAINTDBI  = 3 .22X30+Z  INITIAL  MEAN  VALUE  -GAINCDBI  = 1 .22X3042 


DEVICE  TYPE:  LF155  FETOPAMP  DEVICE  TYPE:  LF155  FETOPAMP 

MFC:  MOT  5 DEVICES  TEST  DOTE  04-33-63  MF'G  • MOT  3 DEVICES  TEST  DOTE  04-3  3-83 

REF:  JPL  LOG  0934-3  DOTE  CODE  L8333  REF:  JR_  LOG  0934-2  DOTE  CODE  L8 3 33 
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5-306 


INITIAL  MEAN  VALUE  +GAINCDB1  = 3.3TX30+Z  INITIAL  MEAN  VALUE  +GAINCDB)  = 3 . 37X  30+i: 


DEVICE  TYPE : LF155  FETOPAMP 


INITIAL  MEAN  VALUE  -GAINIQBl  = 3. 16X10' 


DEVICE  TYPE:  LF3 55  FETOPAMP  DEVICE  TYPE;  LF 3 55  FETOPAMP 

MFC:  MOT  4 DEV]CES  TEST  DOTE  03-20-83  MFQ : MOT  4 DEVICES  TEST  DOTE  05-20-8 

REF:  TPL  LOQ  0933-3  DATE  CODE  L83  33  REF:  JpL  LOO  0935-2  DOTE  CODE  L8333 
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5-310 


f 


INITIAL  MEAN  VALUE  +GAIN(DB1  ~ 3 . 3 9X 3 0*z  INITIAL  MEAN  VALUE  +GAINCDB)  - 3.39X30*2 


Device  TYPE:  LF3S5  FETOPAMP  DEVICE  TYPE : LF355  FET  OP  AMP 

MFC;  MOT  4 DEVICES  TEST  DOTE  03-20-63  MFQ : MOT  4 DEVICES  TEST  DOTE  05-20-6 

REF:  JPC  LOO  0935-3  DOTE  CODE  L6333  P.EF'  • JPL  LOQ  0933-2  DOTE  CODE  L63  33 
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5-311 


INITIAL  MEAN  VOLUE  — G£IIN(DB1  = 3.20X30^  INITIAL  MEAN  VALUE  -STINCDBI  = 3 . 20X30^ 


DEVICE  TYPE:  LF1SS  FETOPAMP  DEVICE  TYPE : LF3SS  FETOPAMP 

MFC:  MOT  4 DEVICES  TEST  DOTE  04 -11-63  MFC  ■ MOT  4 DEVICES  TEST  DOTE  04-3  3-63 

REF : JPL  LOG  0936-1  DPITE  CODE  L6333  REF : JPL  LOG  0936-2  DOTE  CODE  L6333 
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DEVICE  TYPE:  LF155  FETOPAMP  DEVICE  TYPE:  LF1S5  FETOPAMP 

MFG : MOT  4 DEVICES  TEST  DOTE  04-33-83  MFG : MOT  4 DEVICES  TEST  DOTE  04-3  3-63 

REF : JPL  LOG  0936-3  DOTE  CODE  L6333  REF:  .JPL  LOG  0936-2  DOTE  CODE  L6333 


5-316 


VALUE  -GAINCDBI  = 3.38X10+Z  INITIAL  MEAN  VALUE  -GAINCDBI  = 1.16X30' 


DEVICE  TYPE:  LF356  FETOPAMP  DEVICE  TYPE;  LF356  FETOPAMP 

MFC:  NSC  6 DEVICES  TEST  DATE  30-39-62  MFC : NSC  6 DEVICES  TEST  DATE  30-39-62 

REF:  JPL  LOQ  0664-3  DATE  CODE  339C  REF:  JPL  LOG  0664-3  DATE  CODE  339C 
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5-318 


INITIAL  MEAN  VALLE  +GAINCDB1  - 1.12X10' 


DEVICE  TYPE:  LF156  FETOPAMP 

MFG  '■  NSC  6 DEVICES  TEST  DATE  04-0T-63 

REF:  JPL  LOG  0664-1  DATE  CODE  139C 


l n 


(9Q)NIU9-  NU3U 


5-319 


INITIAL  MEAN  VALUE  -GAINCDB1  = 1.14X10' 


DEVICE  TYPE:  LF356  FETOPAMP  DEVICE  TYPE;  LF156  FETOPAMP 

MFQ:  NSC  6 DEVICES  TEST  QRTE  04-07-63  MFG : NSC  6 DEVICES  TEST  DOTE  04-07-63 

REF:  JPL  LOG  0663-3  DOTE  CODE  339C  REF:  JR_  LOG  0663-1  OFTTE  CODE  339C 
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5-321 


INITIAL  I^AN  VALUE  +GA1NCDB)  = 1.12X10** 
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5-322 


INITIAL  fCAN  VALUE  -GAlNfDBl  = j ,I4X30+2 


DEVICE  TYPE:  LF156  FETOPAMP  DEVICE  TYPE:  LF 3 56  FETOPAMP 

MFG : NSC  6 DEVICES  TEST  DOTE  04-12-63  MFG : NSC  6 DEVICES  TEST  DOTE  04-12-63 

REF : JPL  LOG  0666-1  DOTE  CODE  135C  REF:  JPL  LOG  0666-2  DOTE  CODE  135C 
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DEVICE  TYPE:  LF356  FETOPAMP  DEVICE  TYPE:  LF3S6  FETOPAMP 

MFG : MSC  6 DEVICES  TEST  DATE  04-12-63  MFG : NSC  6 DEVICES  TEST  DATE  04-32-63 


5-325 


DOSE,  kilorads(Si)  CURVE  DOSE,  kilorads(Si) 

20 30 30 75  150  300’  600 

.0370  . 3337  2 .223  C 12 .07  34 .42  79 .93  ***** 


DEVICE  TYPE:  LF156  FETOPAMP  DEVICE  TYPE:  LF156  FETOPAMP 

MFG:  NSC  6 DEVICES  TEST  DATE  04-12-63  MFG : NSC  6 DEVICES  TEST  DOTE  04-12-63 

REF:  JPL  LOG  0666-1  DOTE  CODE  135C  REF:  JPL  LOG  0666-2  DOTE  CODE  133C 
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5-327 


INITIAL  MEAN  VALUE  -GAINCDB1  = 1.14X10^*  INITIAL  MEAN  VALUE  -GAINCDBl  = 1.14X10*2 


DEVICE  TYPE:  LF356  FET  OP  AMP  DEVICE  TYPE:  LF356  FETOPAMP 

MFG:  MSC  6 DEVICES  TEST  DOTE  04-32-63  MF6 : NSC  6 DEVICES  TEST  DOTE  04-32-63 

REF:  JPL  LOO  0667- 3 DflTE  CODE  339C  REF:  JPL  LOO  0667-2  DOTE  CODE  339C 


5-328 


DEVICE  TYPE:  LF156  FETOPAMP  DEVICE  TYPE:  LF 156  FETOPAMP 

HFG:  M SC  6 DEVICES  TEST  DATE  04-22-63  rtFG:  NSC  6 DEVICES  TEST  DATE  04-32-63 

REF:  JPL  LOG  0667-1  DATE  CODE  139C  REF:  JPL  LOG  0667-2  DATE  CODE  339C 
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5-329 


DEVICE  TYPE : LF356  FETOPAMP  DEVICE  TYPE  t LF356  FETOPAMP 

MFC;  NSC  6 DEVICES  TEST  DFFE  04-12-63  MFC : NSC  6 DEVICES  TEST  DOTE  04-12-63 

REF:  JPL  LOG  0667-1  DOTE  CODE  139C  REF:  JPL  LOG  0667-2  DOTE  CODE  139C 
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5-330 


DEVICE  TYPE:  LF356  FET  OP  AMP  DEVICE  TYPE:  LF356  FETOPAMP 

MF3:  NSC  6 DEVICES  TEST  DFTTE  04-12-63  MFG  : NSC  6 DEVICES  TEST  DOTE  04-12-63 

REF:  JPL  LOG  0667-1  DOTE  CODE  139C  REF:  JPL  LOG  0667-2  DOTE  CODE  339C 
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5-331 


INITIAL  MEAN  VALLE  +GAINCDB)  = 1.32X3042  INITIAL  MEAN  VALLE  +GAINCDB)  = 3.32X30’ 


DEVICE  TYPE:  LF 356  FETOPAMP  DEVICE  TYPE:  LF 3 56  FETOPAMP 

MFG:  NSC  6 DEVICES  TEST  DFTTE  04-32-63  MFB : NSC  6 DEVICES  TEST  DOTE  04-32-63 

REF:  JPL  LOG  066*7-3  DOTE  CODE  139C  REF:  1PL  LOG  0667-2  DOTE  CODE  339C 
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5-332 


VALUE  -GAINCDB)  = 3.30X30+2  INITIAL  MEAN  VALUE  -GAINCDB!  = 3.30X30' 


DEVICE  TYPE:  LF196  FET  SAMPLE  & HOLD  DEVICE  TYPE:  lF  196  FET  SAMPLE  & HOLD 

MK6:  AMD  3 DEVICES  TEST  DATE  03-26-63  , MFC  ■ AMD  3 DEVICES  TEST  DATE  • 03-26-83 

REF:  TPL  LOO  0672-1  DATE  CODE  823LDM  _ REF:  JPL  LOO  0672-1  DATE  CODE  823 ADM 
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5-333 


INITIAL  MEAN  VALLE  VOS(MV)  = 2.65X10"1  INITIAL  MEAN  VALUE  IB(NA)  ~ 1 .27X10' 


DEVICE  TYPE;  LF 196  FET  SAMPLE  & HOLD  DEVICE  TYPE  : LF 196  FET  SAMPLE  & HOLD 

MFG:  AMD  3 DEVICES  TEST  DRTE  05-26-63  MFC  t AMD  3 DEVICES  TEST  DATE  05-26-63 

REF:  TPL  LOG  0672-1  DRTE  CODE  6234DM  REF  ‘ 7PL  LOG  0672-1  DRTE  CODE  6234DM 
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5-334 


INITIAL  MEAN  VALUE  A0LER+  ( M I - 6.21X10'n>  INITIAL  MEAN  VALUE  AOLER-(M)  = 6 .26X10 


DEVICE  TYPE:  LF3 96  FET  SAMPLE  & HOLD  DEVICE  TYPE:  LF 3 96  FET  SAMPLE  & HOLD 

We:  AMD  5 DEVICES  TEST  DOTE  05-26-63  MFC : AMD  5 DEVICES  TEST  DOTE  05-26-63 

REF:  JPL  LOO  0672-2  DOTE  CODE  6234DM  REF:  JPL  LOG  0672-2  DOTE  CODE  6234DM 
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5-336 


INITIAL  MEAN  VALUE  ISCfMAI  = 9.90X30+°  INITIAL  MEAN  VALUE  DVDTCMV1  = 7.35X30~: 


DEVICE  TYPE:  LF396  FET  SAMPLE  & HOLD  DEVICE  TYPE:  LF396  FET  SAMPLE  & HOLD 

MFC:  RMD  3 DEVICES  TEST  DOTE  03-26-63  MEG : AMD  3 DEVICES  TEST  DOTE  03-26-63 

REF:  .TPL  LOG  0672-2  DOTE  CODE  623 ADM  REF:  TPL  LOG  0672-2  DOTE  CODE  62 3 ADM 
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5-338 


INITIAL  MEAN  VALUE  ICHG+tMA)  = 5.59X3Q+0  INITIAL  MEAN  VALUE  ICHG-(MA)  - 5.95X30*° 


DEVICE  TYPE:  LF196  FET  SAMPLE  & HOLD  DEVICE  TYPE:  LF1Q6  FET  SAMPLE  & HOLD 

MFQ:  AMD  3 DEVICES  TEST  DATE  03-2T-63  MFC : AMD  3 DEVICES  TEST  DOTE  03-Z1—&3 

REF:  JPL  COG  06T3-1  DflTE  CODE  6234QM  REF:  TPL  COG  OS73-1  DATE  CODE  E234DM 


5-339 


INITIAL  MEAN  VALUE  VOS  (MV)  - 4.29X10"1  INITIAL  MEAN  VALUE  IB(NA)  = 1 .AAXJO*1 


DEVICE  TYPE  : LF196  FET  SAMPLE  & HOLD  DEVICE  TYPE:  LF196  FET  SAMPLE  & HOLD 

MFC:  AMD  3 DEVICES  TEST  DATE  03-27-63  MFC:  AMD  5 DEVICES  TEST  DOTE  03-27-. 

REF : TPL  LOO  0673-1  DATE  CODE  6234DM  REF:  TPL  LOQ  0673-1  DATE  CODE  6234DM 


DEVICE  TYPE:  LF196  FET  SAMPLE  & HOLD  DEVICE  TYPE:  LF396  FET  SAMPLE  & HOLD 

MFC:  PM D 5 DEVICES  TEST  DATE  03-2 7-63  MFC:  AMD  3 DEVICES  TEST  DOTE  03-27-63 

REF:  TPL  LOO  0673-1  DOTE  CODE  6234DM  REF:  TpL  LOO  0673-1  DOTE  CODE  6234DM 
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INITIAL  MEAN  VALLE  1SKCMA1  = 1.14X10+1  v INITIAL  MEAN  VALUE  ISC(MA)  = 9.62X10' 


DEVICE  TYPE-  Lf'196  FET  SAMPLE  & HOLD 

MFG  ‘ qMD  4 DEVICES  TEST  DRTE  05-2*7-63 

REF'  TPC  LOG  0673- -2  DHTE  CODE  6234DM 
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5-342 


INI  TIDE  MEAN  VALUE  DVDT(MV)  - 6.54X10' 
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2: 


-DEVICE  TYPE:  LM101  OP  AMP  RADHARD  DEVICE  TYPE:  LMlOl  OP  AMP  RADHARD 

MEG:  NSC  3 DEVICES  TEST  DATE  03-26-63  MEG:  NSC  3 DEVICES  TEST  DATE  03-26-63 

REF:  JPL  LOG  0626-1  DATE  CODE  NONE  REF:  .TPL  LOG  0626-2  DATE  CODE  NONE 
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5-345 


DEVICE  TYPE:  LM101  OP  AMP  RADHARD  DEVICE  TYPE:  LM101  OP  AMP  RADHARD 

MFG : NSC  3 DEVICES  TEST  DATE  03-26  -63  MFG : NSC  3 DEVICES  TEST  DATE  03-26-63 

REF:  JPL  LOG  0626-1  DATE  CODE  NONE  REF:  JPL  LOG  0626-2  DATE  CODE  NONE 

104.5  t 1 1 : 1 — i — i r — i 1 1 1 1 — i — i 1 — i 113.  T—i 1 1 1 — | — | 1 — I 1 1 1 1 — | — I i — i 


t 


>0 

•O 


CD 

.O 


to 

CD 

E 

E 

CD 

O 

o 

CD 

o 

o 

c/5 

'to 

T3 

CD 


LU 

if) 

o 

Q 


ID 

.a 


O' 

o 


<0 

o 


m 

o 


(ga)Nib9-  Nb3W 


CD 

E 

E 

ca 

CD 

O 

CO 

o 

a 

w 

TT 

T3 


to 

O 

Q 


(ga)N!U9-  NU3W 


5-349 


INITIAL  MEAN  VALUE  -GAINfDB  1 = 1 ,01X10+i  INITIAL  MEAN  VALUE  -GAINIDB 1 ==  1.01X10' 


DEVICE  TYPE:  LM101  OP  OMP  RODHOPO  DEVICE  TYPE:  LM103  OP  OMP  RADHARD 

MEG : NSC  4 DEVICES  TEST  DATE  03-06-63  MFC : NSC  4 DEVICES  TEST  DOTE  03-06-63 

REF:  JPL  LOG  0627- 1 DOTE  CODE  NONE  REF:  JRL  LOG  0627-2  DOTE  CODE  NONE 
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5-350 


DEVICE  TYPE:  LM301  CP  AMP  RADHARO  DEVICE  TYPE:  LMJOJ  OP  AMP  RADHARD 

MFC:  MSC  4 DEVICES  TEST  DATE  03-06- -63  MFG  : NSC  4 DEVICES  TEST  DATE  03-06-63 

REE  : JPL  LOU  0627-1  DATE  CODE  NONE  REF:  JPL  LOG  0627-2  DATE  CODE  NONE 
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5-353 


INITIAL  MEAN  VALUE  +GA1 N(DB 1 = 3.i2X30+*  INITIAL  MEAN  VALUE  +GAIN(DB)  - 1 . 12X10** 


DEVICE  TYPE : LM101  OP  AMP  PADJHARO  DEVICE  TYPE:  LM301  OP  PIMP  RADHARD 

MFG  • NSC  4 DEVICES  TEST  DOTE  03-06-63  MFC:  MSC  4 DEVICES  TEST  DOTE  03-06-63 

REF:  TPL  LOG  0627-1  DATE  CODE  NONE  REF:  .TPL  LOG  0627-2  DRTE  CODE  NONE 
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5-354 


INITIAL  MEAN  VALUE  -GAIN(DB)  - 1 ,07X30+i:  INITIAL  MEAN  VALUE  -GAINCDB)  - 1.07X10 
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5-358 


INITIAL  fCAN  VALUE  +GAINCDB)  = 3 ,33X30+S:  INITIAL  MEAN  VALUE  4GAINCDB1  = 3.J3X30- 


DEVICE  TYPE:  LM303  OP  AMP  RADHARD  DEVICE  TYPE:  LM303  OP  AMP  RADHARD 

MFC:  NSC  3 DEVICES  TEST  DATE  03-17-83  MF6 : MSC  3 DEVICES  TEST  DATE  03-17 

REF:  JPL  LOG  0626-3  DATE  CODE  NONE  REF:  JPL  LOG  0626-2  DATE  CODE  NONE 


5-359 


INITIAL  MEAN  VALUE  -GAJN(DB1  = 3.05X30' 


!_OXX  (AW)SOAV  NU3W 


g-OTX  (AW)SDAv  NU3W 


5-360 


DEVICE  TYPE'  uMlOi  OP  AMP  RADHARD  DEVICE  TYPE:  LM101  CP  AMP  RADHARD 

MFG:  NSC  4 DEVICES  TEST  DOTE  £33-07-63  fFG:  NSC  4 DEVICES  TEST  DRTE  03-07-63 

REF:  JPL  LOG  0629-1  DRTE  CODE  NONE  REF:  JPL  LOG  0629-2  DOTE  mpE  NONE 
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5-363 


INITIAL  MEAN  VALUE  +GAIN(DB)  = 1 .24X10+Z  INITIAL  MEAN  VALUE  +GAINCDB)  ==  1 .24XlO+ii 


DEVICE  TYPE:  LM303  OP  AMP  DEVICE  TYPE:  LM3Q3  OP  AMP 

MFCS : MSC  4 DEVICES  TEST  DATE  03-3  0-63  MFC : NSC  4 DEVICES  TEST  DATE  03-30-63 

REF:  JPL  LOG  0656-3  DATE  CODE  H149  REF:  JPL  LOG  0656-2  DATE  CODE  H349 
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5-365 


DEVICE  TYPE:  LM1Q1  OP  AMP  DEVICE  TYPE:  LM101  OP  AMP 

MFC:  NSC  4 DEVICES  ..TEST  DATE  03- 1 0-63  MFC : MSC  4 DEVICES  TEST  DATE  03-10-63 

REF:  JPL  LOG  06.56-1.  DATE  CODE  Ml 49  REF:  JPL  LOG  0656-2  DATE  CODE  HI 49 


(aONIUQ-  NtGki 


5-369 


INITIAL  MEAN  VALUE  -GAJNCD5)  = 1.12X1 0+*  INITIAL  MEAN  VALUE  -GAINCDBj  = 1.12X10+S! 


DEVICE  TYPE:  LM303  OP  AMP  DEVICE  TYPE:  LM103  OP  AMP 

MEG:  NSC  4 DEVICES  TEST  DATE  03-33-63  MFG : NSC  4 DEVICES  TEST  DATE  03-33-63 

REF:  JPL  LOG  0657-3  DATE  CODE  H349  REF:  JPL  LOG  0657-2  DATE  CODE  H349 
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5-370 


DEVICE  TYPE:  LM303  OP  AMP  DEVICE  TYPE:  LM103  OP  AMP 

fFG:  NSC  4 DEVICES  TEST  DATE  03-3  3-63  MFC : NSC  4 DEVICES  TEST  DATE  03-3  3-63 

REF:  JPL  LOG  0657- 3 DATE  CODE  HI 49  REF:  JPL  LOG  0657-2  DATE  CODE  H349 
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5-371 


DOSE,  kilorads(Si)  CURVE  DOSE,  kilorads(Si) 

30  20  30  50 75  150  300  600 

.3241  .6639  1.263  2.293  6 3.309  33.47  30.57  30.56 


DEVICE  TYPE:  LM103  OP  AMP  v DEVICE  TYPE:  LM101  OP  AMP 

MFQ:  NSC  4 DEVICES  TEST  DATE  03-ll-fi3  MFG : NSC  4 DEVICES  TEST  DATE  03-li-63 

REF : JPL  LOG  0S57-1  DATE  CODE  H149  REF:  JPL  LOG  0&57-2  DATE  CODE  H149 
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5-372 


DEVICE  TYPE:  LM101  OP  AMP  DEVICE  TYPE:  LM303  OP  AMP 

MFG:  NSC  4 DEVICES  TEST  DATE  03-11-63  MEG : NSC  4 DEVICES  TEST  DATE  03-11-63 

REF:  JPL  LOO  0657-1  DATE  CODE  H149  REF r JPL  LOQ  0657-2  DATE  CODE  H149 
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5-373 


INITIAL  f-EAN  VALUE  +GA3N(DB ) = 1.36X30+Z  INITIAL  MEAN  VALUE  +GA3N(DB  1 - l.J6X30+i: 


DEVICE  TYPE:  LM101  OP  AMP  DEVICE  TYPE:  LM101  CP  AMP 

MFG:  NSC  4 DEVICES  TEST  DATE  03-21-83  MFG : NSC  4 DEVICES  TEST  DATE  03-21-83 

REF:  JPL  LOG  0656-1  DATE  CODE  HI  49  REF : JPL  LOQ  0656-2  DATE  CODE  HI  49 


5-376 


DEVICE  TYPE : LM101  OP  AMP  DEVICE  TYPE:  LM101  OP  AMP 

MFC : NSC  4 DEVICES  TEST  OATE  03-21-83  MFC:  NSC  4 DEVICES  TEST  DATE  03-21-83 

REF:  JPL  LOG  0636-1  DOTE  CODE  H149  REF:  jpi_  LOG  0636-2  DATE  CODE  H149 
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5-379 


INITIAL  MEAN  VALUE  -GAIN(DB)  = 1 .06X1Q+S!  INITIAL  MEAN  VALUE  -GAIN (OS)  - 3 .06X10' 


DEVICE  TYPE:  LM101  OP  PMP  DEVICE  TYPE : U1101  OP  AMP 

MFG:  MSC  4 DEVICES  TEST  DOTE  03-21-83  MFG : NSC  4 DEVICES  TEST  DOTE  03-21-83 

REF:  7PL  LOG  06S9- J DOTE  CODE  H149  REF:  TPL  LOG  0639-2  ORTTE  CODE  H149 


5-380 


0L9* t 609*2  C999*  60*2*  I b I I tCC2*  *LCt*  L6tt*  9160* 


DEVICE  TYPE;  LM101  OP  AMP  DEVICE  TYPE:  LM101  OP  AMP 

MFQ:  MSC  4 DEVICES  TEST  DOTE  03-21-83  MFG;  4 DEVICES  TEST  DOTE  03-21-83 

REF:  TPL  LOG  0659- I DOTE  CODE  H149  REF : TPL  LOB  0639-2  DRTE  CODE  H149 
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5-381 


DEVICE  TYPE:  LM1Q1  OP  AMP  DEVICE  TYPE:  LM301 


5-383 


INITIAL  MEAN  VALUE  +6AINCDB)  = 1 .23X10*2  INITIAL  MEAN  VALUE  +GAJN(DB) 


DEVICE  TYPE:  LM101  OP  AMP  DEVICE  TYPE:  LM101  OP  AMP 

.ire:  MSC  4 DEVICES  TEST  DATE  03-21-83  HFG : NSC  4 DEVICES  TEST  DATE  03-21-83 

REF:  TPL  LOG  0639-3  DOTE  CODE  H149  REF:  JPL  LOG  0639-2  DOTE  CODE  H149 
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5-384 


INITIAL  MEAN  VALUE  -GA1NCDB ) = 1 .06X1 O'* 8 INITIAL  MEAN  VALUE  -GAINCDB1  = 1 .06X104* 


DEVICE  TYPE:  LM108  OP  BMP  DEVICE  TYPE:  LM108  OP  »*> 

MFG:  AK)  5 DEVICES  TEST  DATE  5-12-62  MFQ:  AMD  5 DEVICES  TEST  DATE  5-12-62 

RET:  JPL  LOG  0811  DATE  COOE  NONE  RET:  JPL  LOG  0811  DATE  CODE  NONE 
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5-388 


INITIAL  fCAN  VALUE  1B(NA)  * 6.67X10'*  INITIAL  MEAN  VALUE  ♦GAIN(OB) 


DEVICE  TYPE:  LMlOfl  OP  AMP 

MFG:  OHO  5 DEVICES  TEST  DATE  3-12-62 

REF:  JPt  LOG  0811  DATE  CODE  HOC 


5-389 


DOSE,  kilorads(Si) 

75  150  300  600 

4.415  4.623  4.363  4.266 


DEVICE  TYPE:  LM106  OP  «MP  DEVICE  TYPE:  LM106  OP  AMP 

>FG:  AMO  5 DEVICES  TEST  DATE  01-12-83  G:  AMD  5 DEVICES  TEST  DATE  01-12- 

AEF : JPL  LOG  0636  DATE  CODE  6238EM  RET:  JPL  LOG  0636  DATE  COOE  6236EM 
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5-392 


9.4 
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DEVICE  TYPE:  LMlOfl  OP  AH>  DEVICE  TYPE:  LH106  OP  AMP 

fTG : AMD  5 DEVICES  TEST  DATE  02-04-63  MTQ:  AMD  5 DEVICES  TEST  DATE  02-04-63 

REE:  JPL  LOG  0637  DATE  CODE  6238EM  REF:  JPL  LOG  0637  DATE  COOE  6238EM 
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5-394 


INITIAL  MEAN  VALUE  ♦GAINfDS)  = 1.16X10 
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5-400 


INITIAL  MEAN  VALUE  ♦GAIN(DB)  * 1.16X10 


DEVICE  TYPE:  LM106  OP  Af*> 

MFC:  AMO  5 DEVICES  TEST  DATE  02-07-M 
REF:  JPL  LOG  0639  DATE  COOE  6236EM 


5-401 


,01X91 'I  = (OQ)NIttO-  3nibA  N03W  lb II INI 


Device'  TYPE : LM106  OP  AMP  DEVICE  TYPE;  LM106  OP  AMP 

tlFli ; AMD  4 DEVICES  TEST  DATE  03-3  1-63  MFG ; AMD  4 DEVICES  TEST  DATE  03-11-63 

REF:  7PL  COG  0996-1  DATE  CODE  EABl  REF : TPL  COG  0996-2  DATE  rnpe;  FAB1 
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CD 
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5-402 


D£V]C£  TYP£:  LM106  OP  PMP  DEVICE  TYPE:  LM1Q8  CJP  PIMP 

MFC;  qriD  4 devices  TesT  Dme  03-:n-s3  mfg:  rmd  4 devices  Tesrr  DFrre  03-n-e3 

RCF:  7PL  LOG  0996-7  DflTC  CODC  FRB7  ReF : TPL  LOG  0996-2  DflTe  CODE  FfiBl 
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5-403 


oevice  type • Lnioe  op  amp  device  type:  uiioe  op  amp 

nre;  and  4 Devices  test  dote  03-ii-s3  meg:  ptd  4 devices  test  date  03-11-63 

KEF:  7 PL  LOG  0996-1  DATE  CODE  FABl  REF:  TPL  LOG  0996-2  DATE  CODE  FAB1 


5-405 


INITIAL  MEAN  VALUE  +GA1N(DB)  = 1 .06X1042  INITIAL  MEAN  VALUE  +GAINCDB)  - 1 .06X10+2 


5-406 


INITIAL  MEAN  VALUE  -GA1NCDBI  = 1 .01X10™  INITIAL  MEAN  VALUE  -QAINCDB)  = 1 .07X10+2 


DEVICE  TYPE:  U1106  OP  AMP  DEVICE  TYPE : uM106  OP  AMP 

MFC:  RT1D  A DEVICES  TEST  DfTTE  03-10-63  iFG : qrd  4 DEVICES  TEST  DfTTE  03- 

REF  : JPL  LOG  0997-1  DRTE  CODE  FPB2  REF  • JPL  LOG  0997-2  DfTTE  CODE  FRB; 
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5-407 


DEVICE  TYPE:  LM106  OP  AMP  DEVICE  TYPE:  LM106  (3 P AMP 

MFC:  AMD  4 DEVICES  TEST  DATE  03-10-63  MFC:  AMD  4 DEVICES  TEST  DATE  03-10-63 

REF:  JPL  LOO  0997-1  DATE  CODE  FAB2  REF:  JPL  LOG  0997-2  DATE  CODE  FAB2 
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5-411 


INITIAL  MEAN  VALUE  -GAINCDB)  = 1.11X10+2  INITIAL  MEAN  VALUE  -GAIN(DB)  = I.IIXIO*2 


OEVICE  TYPE:  LM106  OP  AMP  DEVICE  TYPE:  LH106  OP  AMP 

ICQ:  FSC  4 DEVICES  TEST  DATE  01-16-63  *FG:  ESC  4 DEVICES  TEST  DATE  1-16-03 

RET:  JPL  LOG  0911  DATE  COOE  6223  REF : JPL  LOG  0911  DATE  CODE  6223 


5-412 


5-413 


DEVICE  TYPE:  LH106  OP  »*>  DEVICE  TYPE:  LM106  OP  PtP 

MFO:  FSC  4 DEVICES  TEST  DATE  01-16-83  >TG:  FSC  4 DEVICES  TEST  DATE  1-16-63 

REF:  JPL  LOG  0911  DATE  COOE  6223  REF:  JPL  LOG  0911  DATE  COOE  6223 
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5-415 


INITIAL  (CAN  VALUE  +GAIN<D6)  * 1.I2X10+Z  INITIAL  MEAN  VALUE  -GAINtDB)  * 1. 10X10 


DEVICE  TYPE:  LM108  OP  AMP  DEVICE  TYPE:  LM106  OP  f**> 

MFC:  FSC  5 DEV  UTS  TEST  DRTE  01-16-83  ^G:  ESC  5 DEVICES  TEST  DATE  01-16-83 

REF:  JPL  LOG  D9I2  DATE  CODE  8227  REP1  J^L  LOG  0912  DATE  COOE  6223 
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5-418 


DEVICE  TYPE:  LH106  OP  AMP  DEVICE  TYPE:  LMlOfl  OP  AMP 

MFG:  FSC  5 DEVICES  TEST  DATE  01-16-83  MFQ:  FSC  3 DEVICES  TEST  DATE  Ol-H 

REF:  JPL  LOO  0912  DATE  COOE  6223  REF:  JPL  LOG  0912  DATE  CODE  6223 
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5-419 


.01X01*1  « (OO)NIbO-  SmuA  Nb34  TbUINl  7+01X01 '1  * C0QMIWO*  3fnbA  NW34  "w ii ini 


DCVICC  TYPC:  LH100  OP  AMP  Device  TVPe:  LMIOfl  OP  AMP 

MFQ:  FSC  5 DEVICES  TEST  DATE  02-15-M  MFG=  FSC  5 DEVICES  TEST  DATE  02-14-83 

REF:  JPL  LOG  0913  DATE  COOC  8223  REF:  JPL  LOG  0913  DATE  COOE  8223 


5-421 


DEVICE  TYPE:  LM108  OP  fifP  DEVICE  TYPE:  LMIOfl  OP  RMP 

MFC:  FSC  5 DEVICES  TEST  DATE  02-15-83  MFQ:  FSC  5 DEVICES  TEST  DATE  02-1 

REF:  JPL  LOG  0913  DATE  COOE  8223  REF:  JPL  LOG  0913  DATE  COOE  8223 


5-422 


DEVICE  TYPE:  LM100  OP  AMP  DEVICE  TYPE:  LMIOO  OP  AW> 

MFC:  FSC  5 DEVICES  TEST  DATE  02-15-03  MFC:  FSC  5 DEVICES  TEST  DATE  02-14-03 

REF:  JPL  LOG  0913  DATE  CODE  0223  REF : JPL  LOG  0913  DATE  COCE  0223 
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5-423 


INITIAL  fCAN  VALUE  ♦GAlNtDB)  * 1.09X10^  INITIAL  MEAN  VALLE  ♦GAIN! 00)  * 1.09X10 
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DEVICE  TYPE:  LM108  OP  AMP  DEVICE  TYPE:  LHIOO  OP  (**> 

fTG:  FSC  3 DEVICES  TEST  DATE  02-15-83  hFG:  FSC  3 DEVICES  TEST  DATE  02-14-83 

REF:  JPL  LOG  0914-1  DATE  COOE  8223  REF:  JPL  LOG  0914-2  DATE  COOE  8223 
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5-427 


DOSE,  kilorads(Si)  CURVE  DOSE,  kilorads(Si) 

10  20  30  50 75  150  300  600 

1.329  3.092  5.149  6.484  C 14.05  21.77  «««»«  H**« 


DEVICE  TYPE:  LM106  OP  ATP  DEVICE  TYPE*.  LM108  OP  AMP 

rrc:  FSC  3 DEVICES  TEST  DOTE  02-13-e3  MFC:  FSC  5 DEVICES  TEST  DATE  02-14-83 

REF:  JPL  COG  0914-1  OPTE  CODE  8223  REF:  JPL  LOG  0914-2  DATE  COPE  8223 
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5-428 


INITIAL  HERN  VALUE  ♦GAIN<06>  « 1.18X10+Z  INITIAL  MEAN  VALUE  ♦GAIN(DO)  * 1.18X10 


OEVICE  TYPE:  LM1M  OP  DEVICE  TYPE:  LM08  OP  AMP 

HFG:  FSC  5 DEVICES  TEST  DATE  02-15-03  MFQ:  FSC  5 DEVICES  TEST  DATE  02-14-03 

REFs  JPL  LOG  0914-1  DRTE  CODE  0223  REF:  JPL  LX  X14-2  DATE  CODE  0223 
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INITIAL  HERN  VALUE  -GAIN(X)  « 1.16X10+2  INITIRL  »CPN  VALUE  -GAINC06>  « 1. 16X10 


DEVICE  TVP£:  LM108  OP  PM P DEVICE  TYPE:  LM108  OP 

MFG:  MOT  5 DEVICES  TEST  DATE  02-24-83  MFG:  MOT  5 DEVICES  TEST  DOTE  02-24-83 

REF:  JPL  LOG  0949-1  DOTE  COOE  L8143  REF:  JPL  LOG  0949-1  DOTE  COOE  L8143 
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5-430 


5-431 


INITIAL  MEAN  VALUE  ♦GAINCDB)  = 1.22X10 


DEVICE  TYPE:  LM106  OP  AMP 

MFG:  MOT  5 DEVICES  TEST  DATE  02-24-83 

REF:  JPL  LOG  0949-1  DATE  CODE  L6143 


5-432 


INITIAL  MEAN  VALUE  -GAIN(DB)  = 1.25X104* 


ICE  TYPE:  LH106  OP  PMP  OEVICE  TYPE:  LM108  OP 

: MOT  5 DEVICES  TEST  DATE  02-25-03  ffC:  MOT  5 DEVICES  TEST  ORTE  Q2-25-0J 

: JPL  LOG  0950-1  DPTE  CCOE  LB  143  RET:  JPL  LOG  0950-1  DPTE  COOE  L6143 
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5-433 


DEVICE  TYPE:  LM08  OP  AMP  DEVICE  TYPE:  LM108  OP  AfP 

MFG:  MOT  5 DEVICES  TEST  DATE  02-25-W  WG:  MOT  5 DEVICES  TEST  DATE  02-25-43 

RET:  JPL  LOG  0950-1  DATE  COOE  LSI 43  RET:  JPL  LOG  0950-1  DATE  COOE  L4143 
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DEVICE  TYPE!  LMO0  OP  AMP  DEVICE  TYPE:  LMIOO  OP  AMP 

MTO:  MOT  5 DEVICES  TEST  DATE  01-19-03  MFQ:  MOT  5 DEVICES  TEST  DATE  01-19-03 

REF.*  JPL  LOG  0951  DATE  COOE  L0143  REF:  JPL  LOG  0951  DATE  CODE  L014J 
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INITIAL  MEAN  VALUE  ♦GPINCDB)  * 1.32X10+2 
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INITIAL  tCAN  VALUE  -GAIN(DB)  * 1.21X10 
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5-439 


DOSE,  kilorads(Si)  CURVE  DOSE,  kilorads(Si) 

10  20  30  SO  75 150  300  600 

0095  25.62  40.40  40.60  41.79  A 20.11  7.502  6.000 


DEVICE  TYPE:  LM100  OP  «MP  DEVICE  TYPE:  LH108  OP  AMP 

MFC:  MOT  5 DEVICES  TEST  DOTE  01-21-03  MFQ:  HOT  3 DEVICES  TEST  DATE  01-21-03 

REF:  JPL  LOG  0932  DATE  COOE  L0143  REF:  JPL  LOG  0932  DATE  COOE  L0143 
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5-441 


OEVICE  TYPE:  LMIOO  OP  PW>  DEVICE  TYPE:  LM108  OP  PMP 

HFG:  MOT  5 DEVICES  TEST  DATE  01-21-03  MFG:  MOT  5 DEVICES  TEST  DATE  01-21-03 

REF:  JPL  LOG  0952  DOTE  CODE  L0143  REF:  JPL  LOG  0952  DRTE  COOE  L0143 
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INITIAL  MEAN  VALUE  -GAIN(OB)  « 1.20X10 


DEVICE  TYPE:  LM108  OP  APP  DEVICE  TYPE:  LM108  OP  APP 

MFG:  NSC  5 DEVICES  TEST  DOTE  12-9-82  MFG:  NSC  5 DEVICES  TEST  DATE  12-9-82 

REF:  JPL  LOG  0937-1  DATE  CODE  H240  REF:  JPL  LOG  0937-2  DATE  CCOE  H240 
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5-444 


DEVICE  TYPE:  LM108  OP  AMP  DEVICE  TYPE:  LM08  OP  f*f> 

tTG*.  NSC  * DEVICES  TEST  DATE  12-14-82  ^TQ:  NSC  S DEVICES  TEST  DATE  12-13-82 

REF:  JPL  LOG  0938-1  DATE  CODE  H240  REF:  JPL  LOG  0 938-2  DATE  CODE  H240 
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DEVICE  TYPE:  LMlOfl  OP  A MP  DEVICE  TYPE:  LHIOO  OP  RTP 

MFC:  NSC  5 DEVICES  TEST  DATE  12-14-82  MFQ:  NSC  5 DEVICES  TEST  DATE  12-13-82 

REF:  JPL  LOG  0938-1  DATE  CODE  H240  REF:  JPL  LOG  0938-2  DATE  CODE  H240 
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5-449 


INITIPL  MEAN  VPLUE  ♦WlN<Oe>  « 1.11X10*2  INITIRL  «PN  VPLUE  ♦GfllN(DB)  * 1.11X10 


DEVICE  TYPE:  LM106  OP  DEVICE  TYPE:  LM106  OP  f*P 

MFQ:  NSC  5 DEVICES  TEST  DATE  12-14-82  ftG:  NSC  5 DEVICES  TEST  DATE  12-13-82 

REF:  JPL  LOG  0938-1  DATE  CODE  H240  REF:  JPL  LOG  0938-2  DATE  CCCE  H240 
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5-450 


INITIAL  MEAN  VALUE  -GAIN  (DC)  * 1.11X104*  INITIAL  ft  AN  VALUE  -GAIN(DC) 
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0EV1CE  TYPE:  LMlOft  OP  BMP  DEVICE  TYPE*.  U1108  CP  A»P 

MTS:  NSC  5 DEVICES  TEST  DATE  12-10-82  HFG:  NSC  3 DEVICES  TEST  DATE  12-10-82 

REF:  JPL  LOG  0939-1  DATE  CODE  H240  REF:  JPL  LOG  0939-2  DATE  COOE  H240 
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DEVICE  TYPE:  LM108  OP  (*t>  DEVICE  TYPE:  U1108  OP  At*> 

MFQ:  NSC  5 DEVICES  TEST  DOTE  12-10-82  MF‘G!  NSC  3 DEVICES  TEST  DATE  12-10-82 

REF:  JPl  LOG  0939-1  DATE  CODE  H240  NEF:  JPL  LOG  0939-2  DRTE  COOE  H240 
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1NITIRL  MEAN  VALUE  ♦GAIN(DB)  * 1.03X10+Z  INITIAL  MEAN  VALIC  ♦GAIN(D8) 


DEVICE  TYPE:  LM108  OP  AMP  DEVICE  TYPE:  LM106  OP  A«> 

MFC:  NSC  5 DEVICES  TEST  DATE  12-13-62  hFG:  NSC  5 DEVICES  TEST  DATE  12-13-62 

REF:  JPL  LOG  0940-1  DATE  CODE  H240  REF:  JPL  LOG  0940-2  DATE  COOE  H240 
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DEVICE  TYPE:  LH106  0 P AMP  OEVJCE  TYPE:  LN108  OP  PMP 

MTG:  NSC  5 DEVICES  TEST  DATE  12-13-6 2 *FG:  NSC  5 DEVICES  TEST  OATE  12-13-62 

REF:  JPL  LOG  0940-1  DATE  COOE  H240  AEF:  JPL  LOG  0940-2  DATE  COOE  M240 


5-457 


CURVE  DOSE,  kilorads(Si)  ClPVE  DOSE,  kilorads(Si) 

IQ  ?Q  30  50 75  150  30D  600 

B .0260  .0443  1.331  .2226  B .7562  2.503  1.616  1.443 


DEVICE  TYPE:  LH108  OP  AMP  DEVICE  TYPE:  LM108  OP  AW» 

MFG:  NSC  5 DEVICES  TEST  DATE  12-13-82  MFG:  NSC  3 DEVICES  TEST  DATE  12-13-82 

REF:  JPL  LOG  0940-1  DATE  CODE  H240  REF:  JPL  LOG  0940-2  DATE  COOE  M240 
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5-461 


3946  .0243  .0446  3.161  6 | .2062  .4326  .4306  3.131 


DEVICE  TYPE:  LM100  OP  AfP  DEVICE  TYPE:  LH106  OP  A«> 

HFG:  NSC  5 DEVICES  TEST  DATE  01-13-03  MF6:  NSC  5 DEVICES  TEST  DATE  01-13-03 

REF:  JPL  LOG  0052  DATE  COOE  916  REF:  JPL  LOG  0052  DATE  COOE  916 
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INITIAL  MEAN  VALUE  40AINID61  * 1.10X10 


OCVICC  TYPE:  LM105  OP  AMP 

tr a:  NSC  5 DEVICES  TEST  DATE  01-13-A3 

AEF:  JPL  LOG  0032  DATE  CODE  916 


5-463 


INITIAL  MEAN  VALUE  -GAINID61  * 1.15X10 


DEVICE  TYPE:  LM108  OP  AMP  DEVICE  TYPE:  LM106  OP  AMP 

MFC:  NSC  5 DEVICES  TEST  DATE  02-10-83  MFG:  NSC  5 DEVICES  TEST  DATE  02-10-83 

REF:  JPL  LOG  0853  DATE  CODE  916  REF:  JPL  LOG  0853  DATE  CODE  916 
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DEVICE  TYPE:  LMlOfl  OP  AMP  DEVICE  TYPE:  LM106  OP  AMP 

MFC:  NSC  5 DEVICES  TEST  DATE  02-10-63  MFC:  NSC  5 DEVICES  TEST  DATE  02-10-63 

REF:  JPL  LOG  0653  DATE  COOE  916  REF:  JPL  LOG  0653  DATE  COOE  916 
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5-465 


INITIAL  MEAN  VALUE  ♦OTIN(DB)  =. 1.06X10+2 


DEVICE  TYPE:  LMlOfl  OP  AMP 

*TG:  NSC  5 DEVICES  TEST  DATE  02-10-53 

REF:  JPL  LOG  0653  DATE  CODE  916 
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5-466 


INITIAL  f€0N  VALUE  -GAIN(DB)  * 1.10X10J 
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ICE  TYPE: 


5- A 69 


INITIAL  MEAN  VALUE  -GAIN! 06)  * 1.16X10 


DEVICE  TYPE:  LM108  OP  BMP  DEVICE  TYPE:  LH106  OP  AT«> 

HFQ:  NSC  5 DEVICES  TEST  DATE  01-14-63  MFQ:  NSC  5 DEVICES  TEST  DATE  01-14-63 

REF:  JPL  LOG  0854  DATE  COOE  006  REF:  JPL  LOG  0654  DATE  CODE  006 
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5-471 


EVICE  TYPE:  LM106  OP  BMP 

FG:  NSC  5 DEVICES  TEST  DOTE  Ol-H-63 

EF:  JPL  LOG  0054  DATE  CODE  006 


5-472 


DEVICE  TYPE:  LM106  OP  AMP  DEVICE  TYPE:  LMIOO  OP  BMP 

NTQ:  NSC  5 DEVICES  TEST  DATE  02-23-03  «*G:  NSC  5 DEVICES  TEST  DATE  02-23-03 

REF:  JPL  LOG  0055-1  DATE  CODE  000  REF:  JPL  LOG  0055-1  DATE  CODE  000 


INITIAL  fCAN  VALUE  +GAIN(DB) 


DEVICE  TYPE:  LM106  OP  AMP 

WG:  NSC  5 DEVICES  TEST  DATE  02-23-63 

REF:  JPL  LOG  063S-1  DATE  CODE  006 


5-475 


DEVICE  TV PE:  LM100  OP  RHP  RADHARD  DEVICE  TYPE:  LM106  OP  »•>  RADHARD 

NSC  5 DEVICES  TEST  DATE  01-11-63  W6--  NSC  5 DEVICES  TEST  PETE  01-11-63 

RET:  JPL  LOG  0630  DATE  CODE  RET : JPL  LOG  0630  DPTE  CODE 
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DEVICE  TYPE:  LH106  OP  ***>  RADHARD 

MFG:  NSC  5 DEVICES  TEST  DATE  01-11-63 

REF : JPL  LOG  0630  DATE  CODE 


5-478 


INITIAL  HERN  VALUE  -GAINC08)  » 1.15X10 


DEVICE  TYPE**  LH106  OP  AMP  DEVICE  TYPE:  LH106  OP  ATT 

MTG:  PHI  4 DEVICES  TEST  DATE  01-11-63  MF6:  PHI  4 DEVICES  TEST  DATE  01-11-63 

REF:  JPL  LOG  0832  DATE  COOE  6224  REF:  JPL  LOG  0632  OATE  COCE  6224 
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5-479 


DOSE,  kilorads(Si)  CURVE  DOSE,  kilorads(Si) 

75  150  300  600  1000  75  150 300  600  1000 

1439  .0902  .2614  3.176  6.272  B .1274  .0699  .0776  .4394  1.413 


DEVICE  TYPE:  LH106  OP  AT*  DEVICE  TYPE:  LH106  OP  f*P 

HFG:  PM l 4 DEVICES  TEST  DATE  01-11-63  *FQ:  PMl  4 DEVICES  TEST  DATE  01-11-63 

REF:  JPt  LOG  0032  DATE  CODE  6224  REF:  JPL  LOG  0632  DATE  CODE  6224 
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INITIAL  MEAN  VALUE  ♦GAIN(OB)  « 1.06X10 


DEVICE  TYPE:  LM106  OP  fif*> 

Ff G:  PMI  4 DEVICES  TEST  DATE  01-11-63 

REF:  JPL  LOG  0632  DATE  CODE  6224 


5-481 


INITIAL  PERN  VALUE  -GAINCD6)  * 1.13X10 


DEVICE  TYPE:  LM106  (POT  DEVICE  TYPE:  LM100  OP  AHP 

MFC:  PHI  5 DEVICES  TEST  DATE  02-01-63  MFG:  PHI  5 DEVICES  TEST  DATE  02-01-63 

PEF:  JPL  LOG  0633  DATE  CODE  6224  REF:  JPL  LOG  0633  DATE  CODE  6224 


5-482 


DEVICE  TVPE‘-  LH106  OP  AHP  DEVICE  TYPE:  LH106  OP  AHP 

MFG:  PHI  5 DEVICES  TEST  DATE  02-01-63  MFQ:  PHI  3 DEVICES  TEST  DATE  02-01-63 

REF:  JPL  LOG  0633  DATE  COOE  6224  REF:  JPL  LOG  0833  DATE  CODE  6224 
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INITIAL  HERN  VALUE  -GAJN(DB) 
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5-488 


DEVICE  TYPE:  LM106  OP  AM P 

t^G:  PM1  5 DEVICES  TEST  DATE  02-09-03 

REF:  JPL  LOG  0955  DATE  COOE  E9774 


(QQJNIbO-  N«3W 


5-490 


INITIRL  ME ON  VALUE  -GAIN(OB)  * 1.13X10 


DEVICE  TYPE:  LM106  OP  AMP  DEVICE  TYPE:  LM106  OP  AMP 

ffG:  PHI  5 DEVICES  TEST  DATE  01-14-63  ffG:  PHI  3 DEVICES  TEST  DATE  01-14-63 

REF:  JPL  LOG  0936  DATE  COOE  E9774  REF:  JPL  LOG  0936  DATE  CODE  E9774 
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DEVICE  TYPE:  LM106  OP  Af^  DEVICE  TYPE:  LfllOS  OP  fW 

ITS:  PM  I 5 DEVICES  TEST  DATE  01-17-03  MTS:  PM1  5 DEVICES  TEST  DATE  01-17-03 

REF:  JPL  LOG  0937  DATE  COOE  £9974  REF:  JPL  LOG  0957  DATE  COOE  E9974 


5-493 


DEVICE  TYPE:  LM103  OP  «W>  DEVICE  TYPE:  LH106  OP  A**> 

fFQ:  PM  I 3 DEVICES  TEST  DATE  01-17-33  ICG:  PMI  3 DEVICES  TEST  DATE  01-17-33 

REF:  JPL  LOG  0937  DATE  CODE  E9974  REF:  JPL  LOG  0957  DATE  COOE  E9974 
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5-494 


INITIAL  MEAN  VALLE  +GAIN(DB)  • 1.26X10** 


DEVICE  TYPE:  LM108  OP  AMP  DEVICE  TYPE:  LM108  OP  RMP 

MFG:  PM  I 5 DEVICES  TEST  DATE  02-14-83  MFG:  PM  I 5 DEVICES  TEST  DATE  02-14-83 

PEF:  JPL  LOG  0958  DATE  COOE  E9774  REF:  JPL  LOG  0958  DATE  COOE  E9774 


5-496 


DEVICE  TYPE:  LM106  CP  AMP  DEVICE  TYPE:  LM106  OP  AMP 

MFG:  PHI  S DEVICES  TEST  DATE  02-14-63  MFQ:  PM  I 5 DEVICES  TEST  DATE  02-14-63 

REF:  JPL  LOG  0956  DATE  CODE  E9T74  REF:  JPL  LOG  0956  DATE  COOE  E9774 
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INITIAL  MEAN  VALUE  ♦GAINCDe)  * 1.33X10 


DEVICE  TYPE:  LM106  OP  AMP 

MFC:  PM  I 5 DEVICES  TEST  DATE  02-14-M 

REF:  JPL  LOG  0V5S  DATE  COOE  E9774 
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5-498 


INITIAL  MEAN  VALUE  -GAIN(OB)  = 1.17X10 


APPENDIX  A 

VENDOR  IDENTIFICATION  CODE  LIST 


A- 1 


VENDOR  IDENTIFICATION  CODE  LIST 


ADI 

ALP 

AMD 

AMP 

BUB 

FSC 

HAR 

HUG 

LTC 

MNC 

MOT 

MPS 

MTL 

NSC 

PM  I 

RAY 

RCA 

SIL 

SPI 

SSS 

STX 


Analog  Devices,  Inc. 

Alpha  Industries,  Semiconductor  Division 
Advanced  Microdevices  Corporation 
Amptek,  Inc. 

Burr-Brown 

Fairchild  Semiconductor 

Harris  Corporation,  Semiconductor  Division 
Hughes  Aircraft  Co.,  Solid  State  Prod. 

Linear  Technology,  Inc. 

Micro  Networks  Corporation 

Motorola,  Inc.,  Semiconductor  Products  Division 
Micro  Power  Systems,  Inc. 

Mitel  Semiconductor 

National  Semiconductor  Corporation 

Precision  Monolithics,  Inc. 

Ratheon  Co.,  Semiconductor  Division 
RCA  Corporation,  Solid  State  Division 
Siliconix  Devices,  Inc. 

Semi  Processes,  Inc. 

Solid  State  Scientific 
Supertex,  Inc. 
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APPENDIX  B 


INTEGRATED  CIRCUIT  ELECTRICAL  PARAMETER 
SYMBOLS  AND  ABBREVIATIONS 
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INTEGRATED  CIRCUIT  ELECTRICAL  PARAMETER 
SYMBOLS  AND  ABBREVIATIONS 


AOL  ERR 
AOL  OFF 
+AV 
-AV 


+AVOL 

_avol 

DVDT 

F 

MAX 

+FSACC 

-FSACC 

1 AMP-IN 
XB 


cc 

CC-BLK 
CC-CONV 
CC (H/L) 
CHG(+,-) 
D(OFF) 


I 
I 
I 
I 
I 

IDD 
+ 1 


-I 


DFT 

DFT 


DIS(ON) 

DN 


I 


DP 

[DSS 

[EE 

[EE-BLK 

[EE-CONV 

CFS 

[I(H/L) 
IH  STR 
[ LEAKAGE 


Gain  error 

Offset  gain 

Positive  voltage  gain 

Negative  voltage  gain 

Positive  voltage  gain  under  load 

Negative  voltage  gain  under  load 

Change  in  voltage  vs.  time 

Maximum  frequency 

Positive  full-scale  accuracy 

Negative  full-scale  accuracy 

Amplifier  input  current 

Input  bias  current 

Power  supply  current 

Power  supply  current,  blank  mode 

Power  supply  current,  convert  mode 

Power  supply  current,  high/low  level 

Charging  current,  + and  - 

Drain  current,  off 

Drain  supply  current 

Positive  drift  current 

Negative  drift  current 

Drain  and  source  current,  on 

Output  drive  current,  negative 

Output  drive  current,  positive 

Drain  source  current 

Emitter  power  supply  current 

Emitter  power  supply  current,  blank  mode 

Emitter  power  supply  current,  convert  mode 

Full-scale  current 

Input  current,  high/low  level 

Start-convert  current 

Leakage  current 
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ORIGINAL  PAGE  33 
OF  POOR  QUALITY 

INTEGRATED  CIRCUIT  ELECTRICAL  PARAMETER 
SYMBOLS  AND  ABBREVIATIONS  (Continued) 


ll 

1 logic 
r0(^/L) 
los 

IOi(H/L) 

crjsf 

CS/(OFF) 


>K 

L/SS 


/nonlin 

OFFERR 

OFFSET 


i 


1 pwdth 

Q TRANS 

mavg 

rds(on) 

+SR 

-SR 


AA 
tAC 
tACQ 
L BLANK 
tCLEH 
bCONV 
LDELAY 

ldp 

'DS 


Input  current,  low  level 
Logic  power  supply  current 
Output  current,  high/low  level 
Offset  current 

Tri-state  output  leakage  current,  high/low  level 

Reference  current 

Source  current,  off 

Output  source  current 

Output  sink  current 

Source  supply  current 

Current  symmetry 

Zero-scale  current 

Least  significant  bit 

Nonlinearity 

Offset  error 

Offset  voltage 

Pulse  width  threshold 

Storage  transfer 

Change  in  average  resistance 

Resistance,  on 

Slew  rate  positive 

Slew  rate  negative 

Address  access  time 

Access  time  from  chip  select 

Acquisition  time 

Blank  time 

Time  convert,  low  to  high 
Conversion  time 
Timing  delay 
Timing  parameter  DP 
Timing  specification 
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INTEGRATED  CIRCUIT  ELECTRICAL  PARAMETER 
SYMBOLS  AND  ABBREVIATIONS  (Continued) 


DSC 

‘hS 

:OFF/ON  HBE 
'OFF/ON  LBE 
'PD 

'PD-DO 

'PDE 


"SETUP 

Jcc 


DD 


EE 

7I(H/L) 

LOGIC 

0(H/L) 

OS 


V 

V 

I 

V 

i 

V. 


V 


V, 


R(FREQ) 

7ref 

REFL 

SAT 

SS 

TH(H/L) 

TN 

TP 


Timing  parameter  DSC 

Timing  parameter  HS  ,, 

» 

High  bit  enable  propagation  delay  j 

Low  bit  enable  propagation  delay  * 

Propagation  delay  time 

Propagation  delay  time  from  clock  input  to  data  outpu 
Propagation  delay  from  register  enable  to  output 
Setup  time 

Collector  supply  voltage 
Drain  supply  voltage 
Emitter  supply  voltage 
Input  voltage,  high/low  level 
Logic  voltage 

Output  voltage,  high/low  level 

Offset  voltage 

Pinch-off  voltage 

Voltage,  reference  frequency 

Reference  voltage 

Reference  voltage  under  load 

Saturation  voltage 

Source  supply  voltage 

Threshold  voltage,  high/low  level 

Threshold  voltage,  negative 

Threshold  voltage,  positive 
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